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(57)Abstract: 

PURPOSE: To provide a toner excellent in transfer efficiency of a toner image, ensuring little residual 
toner after transfer and giving a high grade image. 

CONSTITUTION: This toner consists essentially of toner particles contg. a colorant dispersed in a 
bonding resin and inorg. fine powder. The shape factor SF-1 of this toner measured with an image 
analyzer is >1 10 to 180, the shape factor SF-2 is >1 10 to 140 and the ratio (B/A) of B [B=(SF-2)-100] 
to A [A=(SF-1)-100] is <1.0. The relation between the specific surface area Sb(m2/ cm3) of this toner 
per unit volume measured by the BET method and the specific surface area St(m2/cm3) of this toner 
per unit volume calculated from the wt. average particle diameter of this toner considered to be 
perfectly spherical satisfy the formulae 3.0<Sb/St<7.0 and SfeStxl.S+l.S. 
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CLAIMS 



(57) [Claim(s)] 

[Claim 1] It is the toner which has the toner particle by which the coloring agent was distributed at least in 
binding resin, and non-subtlety fine particles. The value of shape factor SF-1 measured with the image-analysis 
equipment of this toner is 120 <=SF-1 <=160. The value of B/A is 0.35 to 0.85 or less, shape factor SF- the 
ratio of the value B which the value of 2 is 1 15 <=SF-2 <=140 and subtracted 100 from the value of SF-2. and 
the value A which subtracted 100 from the value of SF-1 — The relation of the specific surface area Sb 
(m2/cm3) per [ which was measured by the BET adsorption method of this toner ] unit volume and the specific 
surface area St per [ which computed the toner from the weighted mean particle size at the time of assuming 
that it is a real ball ] unit volume (m2/cm3) is the following conditions. 3.0 <=Sb/St<=7.0 The toner with which 
Sb>=Stx1 .5+1 .5 are satisfied and specific surface area Sb is characterized by being 3.2-6.8 (m2/cm3). 
[Claim 2] The toner according to claim 1 characterized by being the magnetic toner with which this toner 
contains the magnetic substance 30 - the 200 mass sections to the binding resin 100 mass section. 
[Claim 3] The toner according to claim 1 or 2 characterized by the non-subtlety fine particles contained in this 
toner being one or more sorts of non-subtlety fine particles chosen from a titania, an alumina, a silica, or its 
multiple oxide. 

[Claim 4] The toner according to claim 1 to 3 characterized by the non-subtlety fine particles contained in this 
toner being that by which hydrophobing processing is carried out. 

[Claim 5] The toner according to claim 4 characterized by the hydrophobing inorganic pulverized coal contained 
in this toner processing by silicone oil at least. 

[Claim 6] It is the toner according to claim 1 to 5 characterized by for the primary particle size of these non- 
subtlety fine particles contained in this toner being 30nm or less, and this toner having the pulverized coal 
exceeding 30nm further. 

[Claim 7] this — the toner according to claim 6 characterized by the pulverized coal exceeding 30nm being non- 
subtlety fine particles. 

[Claim 8] this — the toner according to claim 6 characterized by the pulverized coal exceeding 30nm being resin 
pulverized coal. 

[Claim 9] this — the toner according to claim 6 to 8 characterized by the pulverized coal exceeding 30nm being 
a globular form substantially. 

[Claim 10] The toner according to claim 1 to 9 characterized by the peak by the side of low molecular weight 
being in the range of 3000-1 5000 in the molecular weight distribution measured by GPC of this toner. 
[Claim 11] The toner according to claim 1 to 10 characterized by the specific surface area per [ which was 
measured by the BET adsorption method of this toner particle ] volume being 1 .2-2.5m2/cm3. 
[Claim 1 2] The toner according to claim 1 to 1 1 characterized by 60% pore radius in the rate curve of addition 
pore surface ratio of the Inm - lOOnm pore of this toner particle being 3.5nm or less. 

[Claim 13] The toner according to claim 1 to 12 characterized by a toner being a toner used for the image 
formation approach of having the process which regulates the toner thickness on toner support with an elastic 
blade. [Claim 14] The toner according to claim 1 to 13 characterized by a toner being a toner used for the image 
formation approach of having a contact imprint process by the equipment which has an imprint roller or an 
imprint belt. [Claim 15] The development process which develops an electrostatic latent image and forms a toner 
image on electrostatic latent-image support. In the image formation approach using the electrophotography 
equipment which has the contact imprint process imprinted to up to this imprint material while contacting the 
imprint member by which this toner image is impressed to the electrical potential difference to imprint material 
This toner is a toner which has the toner particle by which the coloring agent was distributed at least in binding 
resin, and non-subtlety fine particles. The value of shape factor SF-1 measured with the image-analysis 
equipment of this toner is 1 20 <=SF-1 <=1 60. The value of B/A is 0.35 to 0.85 or less, shape factor SF- the 
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rdtio of the value B which the value of 2 is 1 15 <=SF-2 <=140 and subtracted 100 from the value of SF-2, and 
the value A which subtracted 100 from the value of SF-1 — The relation of the specific surface area Sb 
(m2/cm3) per [ which was measured by the BET adsorption method of this toner ] unit volume and the specific 
surface area St per [ which computed the toner from the weighted mean particle size at the time of assuming 
that it is a real ball ] unit volume (m2/cm3) is the following conditions. 3.0 <=Sb/St<=7.0 The image formation 
approach that Sb>=Stx1.5+1.5 are satisfied and specific surface area Sb is characterized by being 3.2-6.8 
(m2/cm3). 

[Claim 1 6] The image formation approach according to claim 1 5 characterized by being the magnetic toner with 
which this toner contains the magnetic substance 30 - the 200 mass sections to the binding resin 100 mass 
section. 

[Claim 17] The image formation approach according to claim 15 or 16 characterized by the non-subtlety fine 
particles contained in this toner being one or more sorts of non-subtlety fine particles chosen from a titania, an 
alumina, a silica, or its multiple oxide. 

[Claim 18] The image formation approach according to claim 15 to 17 characterized by the non-subtlety fine 
particles contained in this toner being that by which hydrophobing processing is carried out. 
[Claim 19] The image formation approach according to claim 18 characterized by the hydrophobing inorganic 
pulverized coal contained in this toner processing by silicone oil at least. 

[Claim 20] It is the image formation approach according to claim 1 5 to 19 characterized by for the primary 
particle size of these non-subtlety fine particles contained in this toner being 30nm or less, and this toner having 
the pulverized coal exceeding 30nm further. 

[Claim 21] this — the image formation approach according to claim 20 characterized by the pulverized coal 
exceeding 30nm being non-subtlety fine particles. 

[Claim 22] this — the image formation approach according to claim 20 characterized by the pulverized coal 
exceeding 30nm being resin pulverized coal. 

[Claim 23] this — the image formation approach according to claim 20 to 22 characterized by the pulverized 
coal exceeding 30nm being a globular form substantially. 

[Claim 24] The image formation approach according to claim 1 5 to 23 characterized by the peak by the side of 
low molecular weight being in the range of 3000-15000 in the molecular weight distribution measured by GPC of 
this toner. 

[Claim 25] The image formation approach according to claim 1 5 to 24 characterized by the specific surface area 
per [ which was measured by the BET adsorption method of this toner particle ] volume being 1.2-2.5m2/cm3. 
[Claim 26] The image formation approach according to claim 1 5 to 25 characterized by 60% pore radius in the 
rate curve of addition pore surface ratio of the Inm — lOOnm pore of this toner particle being 3.5nm or less. 
[Claim 27] The image formation approach according to claim 1 5 to 26 characterized by the contact angle of the 
front face of this electrostatic latent-image support being 85 degrees or more. 

[Claim 28] The image formation approach according to claim 27 characterized by containing the matter 
containing a fluorine on the front face of this electrostatic latent-image support. 

[Claim 29] The image formation approach according to claim 28 characterized by the matter containing the 
fluorine of the front face of this electrostatic latent-image support being the pulverized coal containing a 
fluorine. 

[Claim 30] The image formation approach according to claim 1 5 to 29 characterized by an imprint member being 
an imprint roller or an imprint belt. [Claim 31] This electrophotography equipment is the image formation 
approach according to claim 1 5 to 30 characterized by having an elastic blade for regulating the toner thickness 
on toner support. [Claim 32] The image formation approach according to claim 31 characterized by performing a 
development process, impressing an alternating electric field to toner support 

[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the toner and the image formation approach which are used for 
the record approach using a xerography, an electrostatic recording method, etc. In detail, this invention relates 
to the copying machine, the printer, the toner used for facsimile, and the image formation approach of making 
imprint on imprint material and carrying out image formation after forming a toner image on electrostatic latent- 
image support beforehand. 
[0002] 

[Description of the Prior Art] Although many approaches are conventionally learned as a xerography, after 
generally use the photoconductivity matter, forming an electric latent image on image support (photo conductor) 
with various means, developing negatives with a toner, using this latent image as a visible image subsequently 
and imprinting a toner image to imprint material, such as paper, if needed, a toner image is established on imprint 
material with heat, a pressure, etc., and a duplication is obtained. 

[0003] As an approach of visualizing an electric latent image, the cascade developing-negatives method, the 
magnetic brush developing-negatives method, the pressurization development approach, etc. are learned. 
Furthermore, the method of making the between on a photo conductor and a sleeve fly in electric field using the 
rotation sleeve which allotted the magnetic pole to the core is also used using the magnetic toner. 
[0004] Like 2 component methods, since carrier particles, such as a glass bead and iron powder, are 
unnecessary, a 1 component development method can carry out [ a miniaturization and lightweight ]-izing of the 
developer itself. Furthermore, since a 2 component development method needs to keep the concentration of the 
toner in a carrier constant, the equipment which detects toner concentration and supplies the toner of an initial 
complement is required for it. Therefore, a developer becomes heavy greatly also here. Since such equipment is 
not needed and it can do lightly small too in a 1 component development method, it is desirable. 
[0005] Moreover, as for printer equipment, that LED and a LBP printer had become the mainstream of the latest 
commercial scene, and were [ that ] 240,300dpi high resolution, i.e., conventionally, as a direction of technical is 
being set to 400,600,800dpi. Therefore, in connection with this, the high definition has been required more also 
for the development method. Moreover, advanced features are progressing also in the copying machine, 
therefore it is progressing towards digitization. Since this direction has the main approach of forming an 
electrostatic-charge image by laser, it is progressing in the high resolution direction too, and high resolving and a 
high definition development method have been required like a printer also here. For this reason, diameter-ization 
of a granule of a toner is progressing and the toner with a small particle size of specific particle size distribution 
is proposed in JP.1-1 12253.A. JP,1-191 156.A, JP.2-214156.A, JP.2-284158.A, JP,3-181952,A, and JP,4- 
1 62048,A. 

[0006] Although the toner image formed on the photo conductor at the development process is imprinted by 
imprint material at an imprint process, the transfer residual toner which remained on the photo conductor is 
cleaned at a cleaning process, and a toner is stored in a waste toner bottle. About this cleaning process, blades 
cleaning, fur brush cleaning, roller cleaning, etc. were used conventionally. Seen from the equipment side, since 
this cleaning equipment was provided, it had become a neck when equipment becoming large inevitably and 
aiming at miniaturization of equipment. Furthermore, from the viewpoint of ecology, a system with few waste 
toners is desired in the semantics called effective use of a toner, and the toner with sufficient imprint 
effectiveness was called for. 

[0007] The toner which specified shape factor SF-1 and SF-2 in JP,61-279864,A is proposed. However, as a 
result of not finding any publication in this official report about an imprint and performing an example, imprint 
effectiveness is low and the further amelioration is required. 

[0008] Furthermore, the magnetic toner conglobated according to the mechanical shock force in JP,63-235953,A 
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* is proposed. However, imprint effectiveness is still inadequate and needs the further amelioration. 
[0009] Moreover, in recent years, primary electrification and the imprint process using a photo conductor 
contact member are becoming in use from primary electrification and the imprint process of having used the 
corona discharge currently used from the former from a viewpoint of environmental protection. 
[0010] For example, JP.63-149669,A and JP.2-1 23385,A are proposed. Although these are related with the 
contact electrification approach or the contact imprint approach This electrostatic latent-image support is 
charged uniformly, contacting electrostatic latent-image support in a conductive elastic roller, and impressing an 
electrical potential difference to this conductive roller. Subsequently, after passing imprint material in the 
meantime and imprinting the toner image on this electrostatic latent-image support to imprint material, pressing 
another conductive roller which impressed the electrical potential difference to this electrostatic latent-image 
support after obtaining a toner image according to exposure and a development process, the transfer picture has 
been obtained through the fixing process. 

[0011] However, in the roller^ransfer method which does not use such corona discharge, since an imprint 
member is contacted by the photo conductor through an imprint member at the time of an imprint, in case the 
toner image formed on the photo conductor is imprinted to imprint material, the pressure welding of the toner 
image is carried out, and the problem of the partial poor imprint called an omission during the so-called imprint 
arises (refer to drawing 5 ). 

[0012] Furthermore, a physical and chemical operation of the electrostatic latent-image support front face by 
the discharge generated between an electrification roller and electrostatic latent-image support in a roller 
electrification method is large as compared with a corona-electrical-charging method. In combination with an 
organic photo conductor / blade cleaning, it is especially easy to produce wear resulting from photo conductor 
surface degradation, the problem was in the life (direct electrification / organic photo conductor — the 
combination of the /I component magnetism development approach / contact imprint / blade cleaning) since 
low-cost-izing and the formation of small lightweight of image formation equipment are easy, in the copying 
machine of a field with which a low price and a small light weight are demanded, a printer, facsimile, etc., it is a 
mainstream method. . 

[0013] Therefore, it was required that the toner used for such an image formation approach and a photo 

conductor should have been excellent in a mold-release characteristic. 

[0014] 

[Problem(s) to be Solved by the Invention] The purpose of this invention is to offer the toner and the image 
formation approach which solved the trouble of the above-mentioned conventional technique. 
[0015] That is, the purpose of this invention is to offer the toner and the image formation approach that excelled 
in imprint nature, and there were few transfer residual toners, and they did not carry out imprint extraction injury 
generating in the roller-transfer method, or these phenomena were controlled. 

[0016] Furthermore, the purpose of this invention slides on a mold-release characteristic list, and is excellent in 
a sex, as for these functions, there is little photo conductor **** after a long period of time and several multi- 
sheet print, and they are to offer the toner and the image formation approach of using for long lasting image 
support. 

[001 7] Furthermore, the purpose of this invention is to offer the toner and the image formation approach that 
the abnormalities in electrification or image defect by the contamination of a member which carries out a 
pressure welding to electrostatic latent-image support did not occur, or these phenomena were controlled. 
[0018] 

[Means for Solving the Problem and its Function] This invention is a toner which has the toner particle by which 
the coloring agent was distributed at least in binding resin, and non-subtlety fine particles. The value of shape 
factor SF-1 measured with the image-analysis equipment of this toner is 120 <=SF-1 <=160. The value of B/A 
is 0.35 to 0.85 or less, shape factor SF- the ratio of the value B which the value of 2 is 1 15 <=SF-2 <=140 and 
subtracted 100 from the value of SF-2, and the value A which subtracted 100 from the value of SF-1 — The 
relation of the specific surface area Sb (m2/cm3) per [ which was measured by the BET adsorption method of 
this toner ] unit volume and the specific surface area St per [ which computed the toner from the weighted 
mean particle size at the time of assuming that it is a real ball ] unit volume (m2/cm3) is the following 
conditions. 3.0 <=Sb/St<=7.0 Sb>=Stx1.5+1.5 are satisfied and specific surface area Sb is related with the toner 
characterized by being 3.2-6.8 (m2/cm3). 

[0019] The development process which this invention develops an electrostatic latent image and forms a toner 
image on electrostatic latent-image support, In the image formation approach using the electrophotography 
equipment which has the contact imprint process imprinted to up to this imprint material while contacting the 
imprint member by which this toner image is impressed to the electrical potential difference to imprint material 
This toner is a toner which has the toner particle by which the coloring agent was distributed at least in binding 
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* resin, and non-subtlety fine particles. The value of shape factor SF-1 measured with the image-analysis 
equipment of this toner is 1 20 <=SF-1 <=1 60. The value of B/A is 0.35 to 0.85 or less, shape factor SF- the 
ratio of the value B which the value of 2 is 115 <=SF-2 <=140 and subtracted 100 from the value of SF-2, and 
the value A which subtracted 100 from the value of SF-1 — The relation of the specific surface area Sb 
(m2/cm3) per [ which was measured by the BET adsorption method of this toner ] unit volume and the specific 
surface area St per [ which computed the toner from the weighted mean particle size at the time of assuming 
that it is a real ball ] unit volume (m2/cm3) is the following conditions. 3.0 <=Sb/St<=7.0 Sb>=Stx1 .5+1 .5 are 
satisfied and specific surface area Sb is related with the image formation approach characterized by being 3.2- 
6.8 (m2/cm3). 

[0020] In this invention, in SF-1 which shows a shape factor, and SF-2, the toner image 2 micrometers or more 

expanded by 1000 times is sampled to 100-piece random for example, using Hitachi FE-SEM (S-800), and the 

image information defines the value which analyzes by introducing into the image-analysis equipment made from 

NIKORE (Luzex III) through an interface, and might be computed from the bottom type as shape factor SF-1 and 

SF-2. 

[0021] 

[Equation 1] 

sF-i = a™)!xixioo 

AREA 4 



AREA 4 TT 

[0022] (Among a formula, in MXLNG, the absolute maximum length of a particle and PERIME show the boundary 
length of a particle, and AREA shows the projected area of a particle.) 

[0023] Shape factor SF-1 shows the degree of the roundness of a toner particle, and shape factor SF-2 show 
the degree of toner particle irregularity. 

[0024] a toner is spherical when shape factor SF-1 of a toner is 1 10 or less — a ratio when multiplier SF-2 are 
1 10 or less, when the value of B/A exceeds 1.0 If it is generally easy to generate poor cleaning and shape factor 
SF-1 of a toner exceeds 180, it separates from a globular form, an indeterminate form is approached, and a 
toner is easy to be crushed within a development counter, and particle size distribution will be changed or it will 
be easy to produce a ground fogging and positive fog that the amount distribution of electrifications tends to 
become broadcloth. Moreover, it causes an omission during the decline in the imprint effectiveness of the toner 
image at the time of the imprint to imprint material from an electrostatic image supporter, and the imprint of an 
alphabetic character or the Rhine image and is not desirable if SF-2 exceed 140. Under the present 
circumstances, the toner manufactured by the grinding method is used preferably, like the above-mentioned — 
desirable — SF-1 — 1 20-1 60 — it is — SF-2 — 1 1 5-1 40 — it is — a ratio — the values of B/A are 0.35-0.85. 

[0025] moreover, a ratio — in drawing 6 , the value of B/A is desirable in order to raise imprint nature, while the 
slope of a line passing through a zero is shown and that this value is 0.35-0.85 maintains development nature. 
[0026] Furthermore, the imprint extraction injury improvement of the improvement in imprint effectiveness and 
an alphabetic character, or the Rhine image is carried out by having non-subtlety fine particles on a toner 
particle front face. The specific surface area Sb per [ which was measured by the BET adsorption method at 
this time ] unit volume, the relation of the specific surface area St (St=6 / D4) per [ which computed the toner 
from the weighted mean particle size at the time of assuming that it is a real ball (D4) ] unit volume — 3.0 
<=Sb/St<=7.0 ~ and It is desirable that it is Sb>=Stx1.5+1.5 and it is good that Sb is 3.2-6.8m2/cm3 (preferably 
3.4-6.3m2/cm3) further. 

[0027] If imprint effectiveness is inadequate in the above-mentioned ratio being less than 3.0 times and 7.0 
times are exceeded, image concentration will fall. This is considered to be based on the non-subtlety particle 
added by the toner particle carrying out behavior effectively as a spacer between a toner particle and toner 
image support. 

[0028] The specific surface area of the toner of the above-mentioned range is attained by controlling the 
specific surface area, the addition, and addition mixing intensity of the non-subtlety fine particles added to the 
specific surface area of a toner particle, and a toner particle. If addition mixing intensity is too strong, a non- 
subtlety particle will be embedded into a toner particle, and improvement in imprint effectiveness is inadequate. 
[0029] Since non-subtlety fine particles are furthermore used effectively, the specific surface area Sr per 
volume of a toner particle is 1 .2-2.5m2/cm3 (preferably 1.4-2.1m2/cm3), and it is good that it is 1.5 to 2.5 times 
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the theoretical specific surface area per [ which is calculated from the weighted mean particle size at the time 
of assuming a toner to be a real ball ] volume. 

[0030] Moreover, it is desirable that specific surface area increases three or more 1.5m2/cm by addition of non- 
subtlety fine particles. It is better for 60% pore radius in the rate curve of addition pore surface ratio of the 1 nm 
- 1 0Onm pore of the toner particle before adding an inorganic particle to be 3.5nm or less, under the present 
circumstances, BET specific surface area Sb of a toner and the ratio of BET specific surface area Sr of a toner 
particle — as for the value of Sb/Sr, it is desirable that it is in the range of 2-5. 

[0031] By reducing the pore in a toner particle more than the primary particle size of the non-subtlety fine 
particles added by the toner particle, these non-subtlety fine particles carry out behavior of these still more 
effectively, and they are considered to raise imprint effectiveness. 

[0032] According to the BET adsorption method, specific surface area made nitrogen gas stick to a sample front 
face using specific-surface-area measuring device auto SOBU 1 (Yuasa Ionics make), and computed specific 
surface area using the BET multipoint method. Moreover, it asked for the pore radius 60% from the rate curve of 
addition pore surface ratio to the pore radius by the side of desorption. Setting to auto SOBU 1 , count of pore 
distribution is Barrett. Joyner & It carries out by B.J.H law considered by Harenda (B. J.H). 
[0033] Furthermore, in order to develop faithfully a latent-image dot minute for high-definition-izing. as for a 
toner particle, it is desirable that a weight mean diameter is 4 micrometers - 9 micrometers. A weight mean 
diameter is not desirable in a less than 4-micrometer toner particle to the toner which there are many toners of 
a transfer residue on a photo conductor, is further easy to cause ununiformity nonuniformity of an image from 
decline in imprint effectiveness based on poor fogging and imprint, and is used by this invention. Moreover, when 
the weight mean diameter of a toner particle exceeds 9 micrometers, it is easy to produce spilling of an 
alphabetic character and the Rhine image. 

[0034] The mean diameter and particle size distribution of a toner connect interface (product made from 
department machine of day), and PC9801 personal computer (NEC make) which outputs number distribution and 
a volume integral cloth using a Coulter counter TA-II mold or a coal tar multi-sizer (coal tar company make), and 
the electrolytic solution prepares a NaCI water solution 1% using the 1st class sodium chloride. For example, 
ISOTON R-II (made in coal tar scientific Japan) can be used. As a measuring method, 0.1 -5ml (preferably 
alkylbenzene sulfonate) of surface active agents is added as a dispersant into 100-1 50ml of said electrolysis 
water solutions, and 2-20mg of test portions is added further. It computed a volume integral cloth and number 
distribution by the electrolytic solution which suspended the sample having performed distributed processing for 
about 1-3 minutes with the ultrasonic distribution vessel, and having measured the volume of a toner 2 
micrometers or more, and the number with said Coulter counter TA-II mold, using 1 00-micrometer aperture as 
an aperture. And it asked for the weighted mean particle size (D4) of the volume criteria searched for from the 
volume integral cloth concerning this invention, and the die-length mean particle diameter (D1) of the number 
criteria searched for from number distribution. 

[0035] Moreover, as for the amount of electrifications per unit volume of the toner concerning this invention (2 
component method), it is desirable that it is 30 - 80 C/m3 (preferably 40 - 70 C/m3), when raising imprint 
effectiveness in the imprint approach using the imprint member which impressed the electrical potential 
difference. 

[0036] The measuring method of the amount of electrifications by the 2 component method of the toner in this 
invention (2 component TORIBO) is shown below ( dr awing 4 ). 

[0037] Under 23 degrees C and 60% environment of relative humidity, the mixture which added toner 0.5g to 
carrier 9.5g is put into the bottle made from the polyethylene of 50-1 00ml capacity, using EFV 200/300 
(Powdertech make) as a carrier, and it shakes by the hand 50 times. Subsequently, said mixture 1.0-1 .2g is put 
into the metal measurement container 22 which has the screen 23 of 500 meshes in a bottom, and it covers with 
the metal free wheel plate 24. Mass of the measurement container 22 whole at this time is made into **** W1 
(g). Next, in a suction machine (the part which touches the measurement container 22 is an insulator at least), it 
draws in from the suction opening 27. the airflow control valve 26 is adjusted, and the pressure of a vacuum 
gage 25 is set to 2450Pa (250mmAq). Suction is performed for 1 minute in this condition, and suction removal of 
the toner is carried out. Potential of the electrometer 29 at this time is set to V (bolt). 28 is a capacitor and 
sets capacity to C (micro F) here. Moreover, mass of the whole measurement machine after suction is made into 
**** W2 (g). The amount (mC/kg) of frictional electrifications of this toner is calculated like a bottom type. 
[0038] 

Amount (mC/kg) of frictional electrifications =valve flow coefficient/(W1-W2) 

[0039] Moreover, it is desirable when that the peak of low molecular weight is in the range of 3000-15000 in 
GPC molecular weight distribution controls the configuration of the toner generated by the grinding method by 
the heat mechanical shock force as binding resin used for the toner in connection with this invention. If the peak 
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of low molecular weight exceeds 15000, it is hard to control shape factor SF-1 and SF-2 in the range of this 
invention, and improvement in imprint effectiveness is not enough. Moreover, it is easy to produce welding less 
than in 3000 at the time of surface treatment. Molecular weight is measured by GPC (gel permeation 
chromatography). Using the sample which performed the extract for the toner with the THF (tetrahydrofuran) 
solvent beforehand for 20 hours, using a Soxhiet extractor as a measuring method of concrete GPC, a column 
configuration connects the Showa Denko make A-801, and 802. 803 and 804,805,806,807, and can measure 
molecular weight distribution using the calibration curve of standard polystyrene resin. 

[0040] Moreover, the ratio (Mw/Mn) of weight average molecular weight (Mw) and number average molecular 
weight (Mn) has desirable resin in which 2-100 are shown to this invention. 

[0041] Moreover, the glass transition point Tg of a toner has 50 degrees 0 - desirable 75 degrees C (still more 
preferably 52 degrees C - 70 degrees 0) from a viewpoint of fixable and shelf life. 

[0042] For measurement of the glass transition point Tg of the toner concerning this invention, it measures with 
the differential scanning calorimeter of the inner heat type input compensation mold of high degree of accuracy 
like DSC-7 for example, by PerkinElmer, Inc. A measuring method is ASTM. It carries out according to D 3418- 
82. In this invention, after carrying out the temperature up of the data once and taking last hysteresis, it 
quenches and the DSC curve measured when carrying out a temperature up again in 10 degrees C in 
temperature rate / min, and the range with a temperature of 0-200 degrees C is used. 

[0043] As a class of binding resin used for this invention For example, styrene, such as polystyrene, Polly p- 
KURORU styrene, and polyvinyl toluene, and the single polymer of the substitution product; A styrene-p- 
KURORU styrene copolymer, A styrene-vinyltoluene copolymer, a styrene-vinyl naphthalene copolymer, A 
styrene-acrylic ester copolymer, a styrene-methacrylic ester copolymer, A styrene-alpha-Krol methyl- 
methacrylate copolymer, a styrene acrylonitrile copolymer, A styrene-vinyl methyl ether copolymer, a styrene- 
vinyl ethyl ether copolymer, A styrene-vinyl methyl ketone copolymer, a styrene-butadiene copolymer, Styrene 
system copolymers, such as a styrene-isoprene copolymer and a styrene-acrylonitrile-indene copolymer; A 
polyvinyl chloride. Phenol resin, natural denaturation phenol resin, natural resin denaturation maleic resin, Acrylic 
resin, methacrylic resin, Pori acetic-acid vinyl, silicone resin, polyester resin, polyurethane, polyamide resin, furan 
resin, an epoxy resin, xylene resin, a polyvinyl butyral, terpene resin, cumarone indene resin, petroleum system 
resin, etc. can be used. Moreover, the styrene resin over which the bridge was constructed is also desirable 
binding resin. 

[0044] As a comonomer to the styrene monomer of a styrene system copolymer For example, an acrylic acid, a 
methyl acrylate, an ethyl acrylate, butyl acrylate. Acrylic-acid dodecyl, acrylic-acid octyl, 2-ethylhexyl acrylate. 
Acrylic-acid phenyl, a methacrylic acid, a methyl methacrylate, ethyl methacrylate. The monocarboxylic acid 
which has double bonds, such as methacrylic-acid butyl, methacrylic-acid octyl, acrylonitrile. a methacrylonitrile, 
and acrylamide, or its substitution product; for example The dicarboxylic acid which has double bonds [ like ], 
such as a maleic acid, maleic-acid butyl, maleic-acid methyl, and maleic-acid dimethyl, and its substitution 
product; for example Ethylene system olefins, such as vinyl ester, for example, ethylene, such as a vinyl chloride, 
vinyl acetate, and benzoic-acid vinyl, a propylene, and a butylene; for example vinyl monomers, such as vinyl 
ether [, such as vinyl ketones /, such as a vinyl methyl ketone and a vinyl hexyl ketone, /;, for example vinyl 
methyl ether, vinyl ethyl ether, and the vinyl isobutyl ether, ];, are independent — or it is combined and used. 
Carboxylate which the compound which mainly has the double bond in which two or more polymerizations are 
possible as a cross linking agent here is used, for example, has two double bonds, such as aromatic series divinyl 
compound [, such as a divinylbenzene and divinyl naphthalene, ];. for example, ethylene glycol diacrylate. 
ethylene glycol dimethacrylate. and 1 ,3-butanediol dimethacrylate; compound; which has divinyl compound [, 
such as a divinyl aniline, the divinyl ether, a divinyl sulfide, and a divinyl sulfone, ]; and three or more vinyl groups 
can use it as independent or mixture. 

[0045] Moreover, as binding resin for toners with which pressure constant wear is presented, low molecular 
weight polyethylene, low molecular weight polypropylene, an ethylene-vinylacetate copolymer, an ethylene- 
acrylic ester copolymer, a higher fatty acid, polyamide resin, and polyester resin are mentioned. As for these, 
independent or mixing and using are desirable. 

[0046] Moreover, it is desirable to also make the following waxes contain in a toner from the point of 
improvement in the mold-release characteristic from the fixing member at the time of fixing and improvement in 
fixable. Oxide, and a block copolymer with a vinyl system monomer and a graft denaturation object are included 
in a derivative with paraffin wax and its derivative, a micro crystallin wax and its derivative, the Fischer Tropsch 
wax and its derivative, a polyolefine wax and its derivative, camauba wax, its derivative, etc. 
[0047] In addition, alcohol, a fatty acid, an acid amide, ester, a ketone, hydrogenated castor oil and its derivative, 
a vegetable system wax, an animal wax, a mineral system wax, a PETORO lactam, etc. can be used. 
[0048] To the magnetic toner of this invention, it is desirable to mix with combination (internal) or a toner 
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particle to a toner particle (externally adding), and to use an electric charge control agent for it. It is possible for 
the optimal loading dose control according to a development system to have been attained, especially for the 
balance of particle size distribution and a loading dose to have been further stabilized in this invention by the 
electric charge control agent. There is the following matter to control a toner to negative electric charge nature. 

[0049] For example, an organometallic complex and a chelate compound are effective and there is a metal 
complex of a monoazo metal complex, an acetylacetone metal complex, an aromatic series hide ROKISHI 
carboxylic acid, and an aromatic series die carboxylic-acid system. There are other phenol derivatives, such as 
an aromatic series hide ROKISHI carboxylic acid, aromatic series monochrome, polycarboxylic acid and its metal 
salt, an anhydride, ester, and a bisphenol. 

[0050] Moreover, the following matter is one of those are controlled to forward electric charge nature. 
[0051] The denaturation object by Nigrosine, a fatty-acid metal salt, etc.; Tributyl benzyl ammonium-1-hydroxy- 
4-naphth sulfonate. Quarternary ammonium salt, such as tetrabutylammonium tetrafluoroborate, And onium salt 
and these lake pigments, triphenylmethane dye, and these lake pigments (as a lake-ized agent), such as 
phosphonium salt which is these analogs Phosphotungstic acid, phosphomolybdic acid, a phosphorus tungsten 
molybdic acid. A tannic acid, a lauric acid, a gallic acid, a ferricyanide, ferrocyanide, etc.. The metal salt of a 
higher fatty acid; Dibutyltin oxide, dioctyl tin oxide, JIORUGANO tin oxide [, such as dicyclohexyl tin oxide, ]; — 
JIORUGANO tin borate [, such as dibutyltin borate, dioctyl tin borate, and dicyclohexyl tin borate, ]; — 
independent in these — or two or more kinds can be combined and it can use. 

[0052] As for the electric charge control agent mentioned above, using as the shape of a particle is desirable, 
and especially the number mean particle diameter of these electric charge control agents has 4 micrometers or 
less desirable 3 more micrometers or less in this case. When carrying out internal [ of these electric charge 
control agents ] to a toner, it is desirable 0.1 - 20 mass section and to carry out 0.2-10 mass section use 
especially to the binding resin 100 mass section. 

[0053] As for the coloring agent used for this invention, what was toned black using carbon black, the magnetic 
substance, and the yellow / Magenta / cyanogen coloring agent that shows below is used as a black coloring 
agent. 

[0054] As a yellow coloring agent, the compound represented by a condensation azo compound, an isoindolinone 
compound, the Anthraquinone compound, an azo metal complex, a methine compound, and the allyl compound 
amide compound is used. Specifically, the C.I. pigment yellow 12, 13, 14, 15, 17, 62, 74, 83, 93, 94, 95. 97, 109, 
110, 111, 120, 127, 128, 129. 147, 168, 174, 176, 180, and 181 and 191 grades are used suitably. 
[0055] As a Magenta coloring agent, a condensation azo compound, a diketo pyrrolo pyrrole compound. 
Anthraquinone, the Quinacridone compound, a base color lake compound, a naphthol compound, a bends 
imidazolone compound, a thioindigo compound, and a perylene compound are used. The C.I. pigment red 2, 3, 5, 6, 
7, and 23, 48; 2, 48; 3. 48; 4, 57; 1, 81; 1. and 144. 146. 166. 169. 177. 184. 185. 202. 206. 220. 221 and 254 are 
especially specifically desirable. 

[0056] As a cyanogen coloring agent, a copper^phthalocyanine compound and its derivative, the Anthraquinone 
compound, a base color lake compound, etc. can be used. Specifically, the C.I. pigment blues 1, 7, 15, 15:1, 15:2, 
15:3. 15:4, 60, and 62 and 66 grades can use suitably especially. 

[0057] these coloring agents are independent — or it can mix and can use in the state of the solid solution 
further. The coloring agent of this invention is chosen from the point of a hue angle, saturation, lightness, 
weatherability. OHP transparency, and the dispersibility to the inside of a toner. To the resin 100 mass section, 
the addition of this coloring agent carries out 1-20 mass section addition, and is used. 

[0058] When the magnetic substance is used as a black coloring agent, unlike other coloring agents, to the resin 
100 mass section, 30-200 mass section addition is carried out. and it is used. 

[0059] As the magnetic substance, there is a metallic oxide containing elements, such as iron, cobalt, nickel, 
copper, magnesium, manganese, aluminum, and silicon, etc. What uses iron oxides, such as a tri-iron tetraoxide 
and gamma-iron oxide, as a principal component especially is desirable. Moreover, other metallic elements, such 
as a silicon element or an aluminum element, may be contained from a viewpoint of toner electrification nature 
control. The BET specific surface area by the nitrogen adsorption process is desirable, and the magnetic powder 
of 5-7 of 2-3m2/g especially 3-28m2/g, and also Mohs hardness is [ these magnetic particles ] desirable. 
[0060] As a configuration of the magnetic substance, although there is the shape of eight face pieces, six face 
pieces, a solid sphere, a needle, and a scale etc., when what has the few anisotropy of eight face pieces, six face 
pieces, a solid sphere, an indeterminate mold, etc. raises image concentration, it is desirable. As mean particle 
diameter of the magnetic substance, 0.05-1.0 micrometers is desirable still more desirable, and 0.1-0.4 
micrometers is still more desirable 0.1-0.6 micrometers. 

[0061] the amount of magnetic substance — the binding resin 100 mass section — receiving — the 30 - 200 
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' mass section — the 40 - 200 mass section, and further 50 - the 1 50 mass sections are preferably desirable. 
Under in 30 mass sections, in the development counter which uses magnetic force for toner conveyance, 
conveyance nature was inadequate, and it was the inclination which unevenness arises in the developer layer on 
developer support, and serves as image unevenness. and was the inclination which the fall of the image 
concentration which originates in the rise of developer TORIBO further tends to produce. It was the inclination 
which a problem will produce in fixable on the other hand if the 200 mass sections are exceeded. 
[0062] Moreover, although a thing well-known as non-subtlety fine particles contained in the toner of this 
invention is used, it is desirable to be chosen from a silica, an alumina, a titania, or its multiple oxide because of 
electrification stability, development nature, a fluidity, and the improvement in shelf life. Furthermore, it is more 
desirable that it is a silica. For example, although the so-called both of the wet silica manufactured from the dry 
type silica called the so-called dry process or the fumed silica generated by vapor phase oxidation of a silicon 
halogenide or an alkoxide and an alkoxide, water glass, etc. of this silica are usable, few dry type silicas of 
manufacture remnants, such as Na20 and S032-, with few [ and ] silanol groups in the interior of a front face 
and silica pulverized coal are more desirable. Moreover, in a dry type silica, by using other metal halogenated 
compounds, such as an aluminum chloride and a titanium chloride, with a silicon halogenated compound in a 
production process, it is also possible to obtain the compound pulverized coal of a silica and other metallic 
oxides, and they are also included. 

[0063] the specific surface area by the nitrogen adsorption which measured the non-subtlety fine particles used 
for this invention with the BET adsorption method — more than 30m2/g — a result with the especially good 
thing of the range of 50-400m2/g — giving — the toner 100 mass section — receiving — silica impalpable 
powder 0.1 ~ 8 mass sections — it is especially preferably good 0.5 - 5 mass section and to use it to the 3.0 
mass sections exceeding 1.0 still more preferably. 

[0064] Moreover, as for the non^subtlety fine particles used for this invention, it is desirable that primary 
particle size is 30nm or less. 

[0065] Moreover, the non-subtlety fine particles used for this invention are possible also for being processing 
agents, such as a silicone varnish, various denaturation silicone varnishes, silicone oil, various denaturation 
silicone oil, a silane coupling agent, a silane coupling agent that has a functional group, other organic silicon 
compounds, and an organic titanium compound, for the purpose, such as hydrophobing and electrification nature 
control, or using together by various processing agents if needed, and being processed, and desirable. 
[0066] In order to maintain the high amount of electrifications and to attain low consumption and the rate of a 
high imprint, as for non-subtlety fine particles, being processed by silicone oil at least is still more desirable. 
[0067] moreover, this invention — setting — the sake on imprint nature and/or a cleaning disposition — said 
non-subtlety fine particles — in addition, it is one of the gestalten also with the more desirable desirable thing 
inorganic [ 50nm or more (specific surface area / Preferably / under 30m2/g) ] or organic for which a near 
particle is added further spherically in which primary particle size exceeds 30nm further (specific surface area 
[ Preferably ] under 50m2/g). For example, a spherical silica particle, a spherical poly methyl silsesquioxane 
particle, a spherical resin particle, etc. are used preferably. 

[0068] The additive of further the others in within the limits which does not have a substantial bad influence in 
the toner of this invention, For example. Teflon powder, zinc stearate powder, lubricant powder like 
polyvinylidene fluoride powder; Cerium oxide powder. Abrasive material [, such as carbonization silicon powder 
and strontium titanate powder ];, for example, titanium oxide powder, fluid grant agent [, such as aluminum oxide 
powder, ]; — electro-conductivity applying agents, such as for example, a caking inhibitor or carbon black 
powder, zinc-oxide powder, and tin-oxide powder, the organic particle of reversed polarity, and a non-subtlety 
particle — as a development disposition top agent — **** for small quantity — things are also made. 
[0069] Although a well-known approach is used in order to produce the toner concerning this invention For 
example, binding resin, a wax, a metal salt or a metal complex, the pigment as a coloring agent, A color or the 
magnetic substance, and the need are accepted. An electric charge control agent, other additives, etc. A 
Henschel mixer, After mixing enough with mixers, such as a ball mill, a heating roller, a kneader, Metallic 
compounds, a pigment, a color, and the magnetic substance are made to be able to distribute or dissolve in the 
inside in which carried out melting kneading using the heat kneading machine like an extruder, and each was 
made to dissolve resin, and the toner which performs grinding and a classification and is applied to this invention 
can be obtained after cooling solidification. It is desirable to use a hyperfractionation classifier on productive 
efficiency in a classification process. 

[0070] Although the water bath method for making it distribute underwater and heating the grinding method 
toner particle as surface treatment, the heat-treating method for passing the inside of a heat style, the 
mechanical shock method for giving and processing mechanical energy, etc. are mentioned, in this invention, the 
heat mechanical shock which applies the temperature near glass transition point Tg of a toner particle (Tg**10 
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* degree C) for processing temperature in a mechanical shock method is desirable from a viewpoint of 
condensation prevention and productivity. It is effective in reducing pore with a surface radius of 1 0nm or more, 
using non-subtlety fine particles effectively, and especially raising imprint effectiveness to carry out at the 
temperature of the range of glass transition point Tg**5 degree C of a toner still more preferably. 
[0071] Moreover, the method of the toner concerning this invention atomizing melting mixture in air using a disk 
or many hydraulic nozzles given in JP,56-13945,B etc., and obtaining a spherical toner, The approach of 
generating a direct toner using the suspension-polymerization approach stated to JP,36-10231,B, JP,59- 
53856,A. and JP,59'-61842.A, It is possible to manufacture a toner using the emulsion-polymerization approach 
represented by the soap free polymerization method which carries out direct polymerization to a monomer under 
the distributed polymerization method or the water-soluble polarity polymerization initiator existence whose 
meltable and obtained polymer generates a direct toner using an insoluble drainage system organic solvent, and 
generates a toner. 

[0072] Moreover, this invention is effective when an image support front face is constituted considering a 
macromolecule binder as a subject. For example, when preparing the protective coat which made resin the 
subject on inorganic image support, such as a selenium and an amorphous silicon, or when it has the surface 
layer which consists of charge transportation material and resin as a charge transportation layer of functional 
discrete-type organic image support, the above protective layers may be further prepared on it. ** which uses 
the low thing of surface energy for the resin itself which constitutes ** film as a means to give a mold-release 
characteristic to such a surface layer and which adds an additive which gives hydrofuge , oleophilic — making 
into the shape of fine particles the ingredient which has a high mold-release characteristic, and distributing etc. 
is mentioned. ** Attain as an example by introducing a fluorine content radical, a silicon content radical, etc. into 
the structure of resin. ** What is necessary is just to let a surfactant etc. be an additive, if it carries out. ** If it 
carries out, fine particles, such as the compound containing a fluorine atom, i.e., Pori ethylene tetrafluoride. 
polyvinylidene fluoride, and fluoride carbon, are mentioned. Also especially in this, Pori ethylene tetrafluoride is 
suitable. Especially in this invention, the distribution to the outermost superficial layer of mold-release 
characteristic fine particles, such as fluorine-containing resin of is suitable. 

[0073] The contact angle over the water of an image support front face can be made into 85 degrees or more 
(preferably 90 degrees or more) with these means. At less than 85 degrees, it is easy to produce degradation of 
the toner by durability, and toner support. 

[0074] What is necessary is just to make the maximum upper layer distribute these fine particles, if it is the 
organic image support which prepares the layer which distributed these fine particles in binder resin in the image 
support outermost surface, or is constituted considering resin as a subject from the first in order to make a 
front face contain these fine particles, even if it does not newly prepare a surface layer. 

[0075] The addition to the surface layer of these fine particles has desirable 2-50 mass % to one to 60 mass %, 
and a pan to surface layer gross mass. If fewer than 1 mass %, the effectiveness of an endurance improvement 
of a toner and toner support is inadequate, and since membranous reinforcement will fall or the amount of 
incident light to image support will fall remarkably if 60 mass % is exceeded, it is not desirable. 
[0076] Especially in the case of the direct charging method an electrification means makes an electrification 
member contact image support, this invention is effective. Compared with the corona discharge to which an 
electrification means does not touch image support, since the load to an image support front face is large, in 
respect of an image support life, an improvement effect is remarkable and is one of the desirable application 
gestalten. 

[0077] One of the desirable modes of the image support used for this invention is explained below. 
[0078] A barrel cylinder and films, such as plastics which has a coat layer by metals, such as aluminum and 
stainless steel, the aluminium alloy, an indium oxide-tin oxide alloy, etc. as a conductive base, paper into which 
the conductive particle was infiltrated, plastics, and plastics which has a conductive polymer, are used. 
[0079] On these conductivity base, an under-coating layer may be prepared for the purpose of the adhesive 
improvement in a sensitization layer, coating nature amelioration, protection of a base, covering of the defect on 
a base, the charge injectional amelioration from a base, the protection to the electrical breakdown of a 
sensitization layer, etc. An under-coating layer is formed with ingredients, such as polyvinyl alcohol, a Polly N- 
vinyl imidazole, polyethylene oxide, ethyl cellulose, methyl cellulose, a nitrocellulose, an ethylene-acrylic-acid 
copolymer, a polyvinyl butyral, phenol resin, casein, a polyamide, copolyamide, glue, gelatin, polyurethane, and an 
aluminum oxide. 0.1-10 micrometers of the thickness are usually about 0.1-3 micrometers preferably. 
[0080] A charge generating layer distributes charge generating matter, such as mineral matter, such as azo 
pigment, phthalocyanine pigment, an indigo system pigment, a perylene system pigment, a polycyclic quinone 
system pigment, SUKUWARIRIUMU coloring matter, pyrylium salt, thio pyrylium salt, triphenylmethane color 
system coloring matter, a selenium, and amorphous silicon, to a suitable binder, and is formed of coating or 
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vacuum evaporaticno. It can choose from wide range bending resin as a binder, for example, polycarbonate resin, 
polyester resin, polyvinyl butyral resin, polystyrene resin, acrylic resin, methacrylic resin, phenol resin, silicone 
resin, an epoxy resin, vinyl acetate resin, etc. are mentioned. The amount of the binder contained in a charge 
generating layer is preferably chosen as 0 40 mass % below 80 mass %. Moreover, especially the thickness of a 
charge generating layer has desirable 0.05-2 micrometers 5 micrometers or less. 

[0081] The charge transportation layer has the function to convey reception and this for a charge carrier, from 
the charge generating layer under existence of electric field. A charge transportation layer is formed by 
dissolving and carrying out coating of the charge transportation matter into a solvent with binding resin if 
needed, and, generally the thickness is 5-40 micrometers. As charge transportation matter, nitrogen ring type 
compound [, such as a polynuclear aromatic compound which has structures, such as biphenylene, an 
anthracene, a pyrene, and a phenanthrene. Indore, a carbazole, OKISA diazole, and pyrazoline, ], hydrazone 
compound, styryl compound, selenium, and selenium^ellurium, amorphous silicon, and sulfuration KADONIUMU 
etc. is mentioned to a principal chain or a side chain. 

[0082] Moreover, as binding resin which distributes these charges transportation matter, organic 
photoconductivity polymers, such as resin, such as polycarbonate resin, polyester resin, polymethacrylic acid 
ester, polystyrene resin, acrylic resin, and polyamide resin, Polly N-vinylcarbazole, and a polyvinyl anthracene, 
etc. are mentioned. 

[0083] Moreover, a protective layer may be prepared as a surface layer, as resin of a protective layer, the curing 
agent of polyester, a polycarbonate, acrylic resin, an epoxy resin, phenol resin, or these resin etc. is independent 
— or two or more sorts are put together and it is used. 

[0084] Moreover, a conductive particle may be distributed in the resin of a protective layer. As an example of a 
conductive particle, a metal, a metallic oxide, etc. are mentioned and there are ultrafine particles, such as a zinc 
oxide, titanium oxide, the tin oxide, antimony oxide, indium oxide, bisumuth oxide, tin-oxide coat titanium oxide, 
tin coat indium oxide, antimony coat tin oxide, and a zirconium dioxide, preferably. These may be used 
independently, or may mix and use two or more sorts. When making a protective layer distribute a particle 
generally, in order to prevent dispersion of the incident light by the particulate material, it is required in the 
particle size of a particle being smaller than the wavelength of incident light, and it is desirable that it is 0.5 
micrometers or less as a particle size of the conductivity distributed by the protective layer in this invention and 
an insulating particle. Moreover, the content in the inside of a protective layer has desirable 2-90 mass % to 
protective layer gross mass, and its 5-80 mass % is more desirable. The thickness of a protective layer has 
desirable 0.1-10 micrometers, and its 1-7 micrometers are more desirable. 

[0085] The coating of a surface layer can perform a resin dispersant spray coating, beam coating, or by carrying 
out osmosis coating. 

[0086] Hereafter, a contact imprint process applicable to the image formation approach of this invention is 
explained concretely. 

[0087] As for a contact imprint process, it is desirable that it is more than linear pressure 2.9 N/m (3 g/cm) as 
contact pressure force of an imprint means although electrostatic image transfer of the development image is 
carried out to imprint material, contacting electrostatic-charge image support in an imprint means through 
imprint material, and they are more than 19.6 N/m (20 g/cm) more preferably. Since generating of a conveyance 
gap of imprint material or a poor imprint becomes it easy to take place that the linear pressures as contact 
pressure force are under 2.9 N/m (3 g/cm), it is not desirable. 

[0088] Moreover, as an imprint means in a contact imprint process, the equipment which has an imprint roller or 
an imprint belt is used. An imprint roller consists of redding and a conductive elastic layer at least, and the 
conductive elastic layer is made from about [ volume-resistivity 106-1 01 Oohmcm ] elastic bodies, such as 
urethane, EPDM, etc. which distributed electric conduction material, such as carbon. 

[0089] This invention is especially used effectively in image formation equipment [ as / whose front face of 
latent-image support (photo conductor) is an organic compound ]. That is, when the organic compound forms the 
surface layer of a photo conductor, it is because it is in the inclination to excel in an adhesive property with the 
binding resin contained in a toner particle, and for imprint nature to fall more rather than other photo conductors 
which used the inorganic material. 

[0090] Moreover, as surface material of the photo conductor concerning this invention, although silicone resin, a 
vinylidene chloride, an ethylene-vinyl chloride, styrene-acrylonitrile, styrene-methylmethacrylate, styrene, 
polyethylene terephthalate, a polycarbonate, etc. are mentioned, for example, a copolymer, a blend object, etc. 
between other monomers or the above-mentioned binding resin can be used, without being limited to these. 
[0091] Moreover, this invention is especially used effectively to the image formation equipment with which a 
diameter has the photo conductor of a minor diameter 50mm or less. That is, in the case of a minor diameter 
photo conductor, the curvature to the same linear pressure is large, and it is for concentration of the pressure in 
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* the contact section to tend to take place. Although it is thought that a belt photo conductor also has the same 
phenomenon, the radius of curvature of this invention in the imprint section is efFective also to image formation 
equipment 25mm or less. 

[0092] Moreover, although it sets up and the toner of this invention is used so that the maximum contiguity gap 
of image support and toner support may become large rather than the toner thickness on toner support by the 
member which regulates the toner on toner support, it is desirable to regulate by the elastic member by which 
the member which regulates the toner on toner support is contacted by toner support through the toner 
especially from a viewpoint which carries out homogeneity electrification of the toner. 

[0093] Moreover, as for the surface roughness of the toner support used for this invention, it is desirable that it 
is in the range of 0.2-3.5 micrometers by the JIS center line average of roughness height (Ra). 
[0094] In less than 0.2 micrometers, the amount of electrifications on toner support becomes high, and Ra 
becomes inadequate [ development nature ]. If Ra exceeds 3.5 micrometers, unevenness will arise in the toner 
coat layer on toner support, and it will become concentration unevenness on an image. It is desirable that it is in 
the range of 0.5~3.0 micrometers still more preferably. 

[0095] Since it has high electrification capacity, as for the toner of this invention, it is desirable to control the 
total amount of electrifications of a toner on the occasion of development, and as for the front face of the toner 
support concerning this invention, it is still more desirable to be covered with the resin layer which distributed a 
conductive particle and/or lubricant. 

[0096] As a conductive particle contained in the resin layer which covers a toner support front face, conductive 
metallic oxide, metal multiple oxides, etc., such as carbon black, graphite, and a conductive zinc oxide, are used 
independently or preferably [ two or more ]. Moreover, as resin with which this conductive particle is distributed, 
well-known resin, such as phenol system resin, epoxy system resin, polyamide system resin, polyester system 
resin, polycarbonate system resin, polyolefine system resin, silicone system resin, fluororesin, styrene resin, and 
acrylic resin, is used. Especially the resin of thermosetting or a photoresist is desirable. 

[0097] When using the 1 component development approach in this invention, in order to obtain high definition, it 
is desirable that negatives are developed at the development process which applies a magnetic toner and 
develops negatives by impressing an alternating electric field on toner support by thickness smaller than the 
maximum access distance (between S-D) of toner supportHatent-image support. 

[0098] Moreover, it is desirable on environmental preservation that the electrification member and the imprint 

member are contacted by the photo conductor so that ozone may not occur in this invention. 

[0099] When that to which the contact pressure of a roller is 5-500g/cm, and superimposed alternating voltage 

on direct current voltage as desirable process conditions when using an electrification roller is used, they are 

alternating-voltage =0.5 - 5kVpp, alternating current frequency =50-5kHz, and direct-current-voltage =**0.2- 

**5kV. 

[0100] There are an approach using an electrification blade as other electrification means and an approach using 
a conductive brush. These contact electrification means are effective in the high voltage becoming unnecessary 
or generating of ozone decreasing. 

[0101] As the electrification roller as a contact electrification means, and the quality of the material of an 
electrification blade, conductive rubber is desirable and may prepare a mold-release characteristic coat in the 
front face. As a mold-release characteristic coat, nylon system resin, PVDF (polyvinylidene fluoride), PVDC 
(polyvinylidene chloride), fluorine acrylic resin, etc. are applicable. 

[0102] Next, the image formation approach of this invention is concretely explained along drawing. 
[0103] In drawing 1 , 100 is a photoconductor drum and the primary electrification roller 117, the development 
counter 140, the imprint electrification roller 114, the cleaner 116, and the resist roller 124 grade are prepared in 
the perimeter. And a photoconductor drum 100 is charged in -700V with the primary electrification roller 117 
(applied voltage is alternating-voltage-2.0kVpp and direct current voltage - 700Vdc). And it is exposed by 
irradiating the laser light 123 with the laser generator 121 at a photoconductor drum 100. The electrostatic 
latent image on a photoconductor drum 100 is developed with a 1 component magnetism toner by the 
development counter 140, and is imprinted on imprint material with the imprint roller 114 contacted through 
imprint material at the photoconductor drum. The imprint material which carried the toner image is carried to a 
fixing assembly 1 26 by conveyance belt 1 25 grade, and it is fixed to it on imprint material. Moreover, the toner 
left behind in part on electrostatic latent-image support is cleaned by the cleaning means 1 16. 
[0104] As a development counter 140 is shown in drawing 2 . the toner support 102 (a development sleeve is 
called below) of the shape of a cylinder which approached the photoconductor drum 100 and was made from 
non-magnetic metal, such as aluminum and stainless steel, is arranged, and the gap of a photoconductor drum 
100 and the development sleeve 102 is maintained by about 300 micrometers by the sleeve / drum gap 
attachment component which is not illustrated. Moreover, the stirring rod 141 is arranged in the development 

http://www4.ipdl.ncipi.go.jp/cgi-bin/tran.web_cgi.ejje 2006/07/04 



JP.3372698.B [DETAILED DESCRIPTION] 11/16 

• « 

• counter. In the development sleeve, the magnet roller 104 is fixed and arranged in the said alignment with the 
development sleeve 102. However, the development sleeve 102 is pivotable. In the magnet roller 104, two or 
more magnetic poles possess like illustration, in development and N1. the amount regulation of toner coats and 
S2 influence incorporation/conveyance of a toner, and N2 has influenced [ SI ] blowdown prevention of a toner. 
The amount of toners which the elastic blade 103 is arranged and is conveyed to a development field with the 
contact pressure to the development sleeve 102 of the elastic blade 103 as a member which regulates the 
amount of magnetic toners conveyed by adhering to the development sleeve 102 is controlled. In a development 
field, a direct current and alternating current development bias are impressed between a photoconductor drum 
100 and the development sleeve 102, and a development sleeve top toner flies on a photoconductor drum 100 
according to an electrostatic latent image, and serves as a visible image. 
[0105] 

[Example] Hereafter, although the example of manufacture and an example explain this invention concretely, this 
does not limit this invention at all. In addition, all number of copies in the following combination is the mass 
sections. 
[0106] 

(Example 1 of toner manufacture) 

- Magnetic substance (mean particle diameter of 0.22 micrometers) The 1 00 sections - styrene-butyl acrylate- 
maleic-acid butyl half ester copolymer (low-molecular-weight side peak: about 5000, glass transition point Tg:58 
degree C) 

Section [ 1 00 / ] Iron Complex (Negative Triboelectric Charging Control Agent) of - Monoazo Color Two 
Sections - Low-Molecular-Weight Polyolefine (Release Agent) Two Sections [0107] The above-mentioned 
ingredient was mixed with the blender, melting kneading was carried out by the 2 shaft extruder heated at 130 
degrees C, coarse grinding of the cooled kneading object was carried out with the hammer mill, the pulverizing 
object which pulverized the coarse-grinding object with the Jet mill, and was obtained in it was strictly classified 
with the hyperfractionation classifier using the Coanda effect, and the magnetic toner particle was obtained. The 
dry type silica (BET specific surface area120m2/g after processing) with a primary particle size of 12nm and the 
spherical silica (BET surface area 20m2/g, primary particle size of 0.1 micrometers) of 0.5 mass % by which 
carried out surface treatment of this magnetic toner particle according to the heat mechanical shock force 
(processing temperature of 60 degrees C), and hydrophobing processing was carried out by the silicone oil and 
hexamethyldisilazane of 1 .8 mass % to the obtained magnetic toner particle were added, it mixed with the mixer, 
and the magnetic toner A was obtained. 

[0108] For 6.5 micrometers and number mean particle diameter, 5.3 micrometers and SF-1 were [ the weighted 
mean particle size of the obtained magnetic toner / 125 and the BET specific surface area of 141 and SF-2 ] 
5.3m2/cm3. Moreover, the BET specific surface area of a toner particle was 1 .7m2/cm3. The physical properties 
of the obtained magnetic toner are shown in Table 1. In this invention, particle size was measured using the 
Coulter counter multi-sizer (coal tar company make). 

[0109] (Example 2 of toner manufacture) The dry type silica (BET specific surface areal60m2/g) with a primary 
particle size of 12nm by which hydrophobing processing was carried out by the hexamethyldisilazane of 1.3 mass 
% to the magnetic toner particle obtained in the example 1 of toner manufacture was added, it mixed with the 
mixer, and the magnetic toner B was obtained. The physical properties of the obtained magnetic toner are shown 
in Table 1. 
[0110] 

(Example 3 of toner manufacture) 

- Magnetic substance (mean particle diameter of 0.22 micrometers) The 90 sections - styrene-butyl acrylate- 
maleic-acid butyl half ester copolymer (low-molecular-weight side peak: about 10000, glass transition point 
Tg:62 degree C) 

Section [ 100 / ] Iron Complex (Negative Triboelectric Charging Control Agent) of - Monoazo Color Two 
Sections - Low-Molecular-Weight Polyolefine (Release Agent) Two Sections [Oil 1] The magnetic toner C with a 
weighted mean particle size of 7.0 micrometers was obtained like the example 1 of toner manufacture except 1 .8 
mass % Using the above-mentioned ingredient, making processing temperature by the heat mechanical shock of 
a toner particle into 64 degrees C, and using a dry type silica (BET specific surface area100m2/g) with a primary 
particle size of 8nm by which hydrophobing was carried out by silicone oil as non-subtlety fine particles. The 
physical properties of the obtained magnetic toner are shown in Table 1. 

[0112] (Example 4 of toner manufacture) The magnetic toner D was obtained like the example 1 of toner 
manufacture except adding the dry type silica (BET specific surface area120m2/g) with a primary particle size of 
12nm and the spherical silica (BET specific surface area5m2/g, primary particle size of 1 micrometer) of 0.5 
mass % by which hydrophobing processing was carried out by the silicone oil and hexamethyldisilazane of 1.8 
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mass % as non-subtlety fine particles. The physical properties of the obtained magnetic toner are shown in Table 
1. 

[0113] (Examples 5 and 6 of toner manufacture) The magnetic toners E and F were obtained like the example 1 
of toner manufacture except 1.5 mass % Using a titanium oxide particle (BET specific surface area100m2/g) with 
a primary particle size of about 20nm by which hydrophobing was carried out by silicone oil as non-subtlety fine 
particles, and an alumina particle (BET specific surface area90m2/g) with a primary particle size of about 20nm, 
respectively. The physical properties of the obtained magnetic toner are shown in Table 1 . 
[0114] (Example 7 of toner manufacture) The magnetic toner G was similarly obtained except having not 
performed surface treatment by the heat mechanical shock in the example 1 of toner manufacture. The physical 
properties of the obtained magnetic toner are shown in Table 1 . 
[0115] 

(Example 8 of toner manufacture) 

- Magnetic substance (mean particle diameter of 0.24 micrometers) The 110 sections - polyester resin (low- 
molecular^weight side peak: about 7000, glass transition point Tg:63 degree C) 

Section [ 100 / ] Chromium Complex (Negative Triboelectric Charging Control Agent) of - Monoazo Color Two 
Sections - Low-Molecular-Weight Polyolefine (Release Agent) Two Sections [0116] The magnetic toner H with a 
weighted mean particle size of 6.7 micrometers was obtained like the example 1 of toner manufacture except 
using the above-mentioned ingredient and making processing temperature by the heat mechanical shock of a 
toner particle into 64 degrees C. The physical properties of the obtained magnetic toner are shown in Table 1 . 
[0117] 

(Example 9 of toner manufacture) 

- Magnetic substance (mean particle diameter of 0.22 micrometers) The 60 sections - styrene-butyl acrylate 
copolymer (low-molecular-weight side peak: about 18000, glass transition point Tg:71 degree C) 

Section [ 100 / ] Iron Complex (Negative Triboelectric Charging Control Agent) of - Monoazo Color Two 
Sections - Low-Molecular-Weight Polyolefine (Release Agent) Two Sections [0118] The above-mentioned 
ingredient was mixed with the blender, melting kneading was carried out by the 2 shaft extruder heated at 130 
degrees C, coarse grinding of the cooled kneading object was carried out with the hammer mill, the pulverizing 
object which pulverized the coarse-grinding object with the jet mill, and was obtained in it was strictly classified 
with the hyperfractionation classifier using the Coanda effect, and the magnetic toner particle was obtained. The 
dry type silica (BET specific surface area100m2/g after processing) with a primary particle size of about 16nm 
by which hydrophobing processing was carried out by the hexamethyldisilazane of 0.4 mass % to the obtained 
magnetic toner particle was added, it mixed with the mixer, and the magnetic toner I was obtained. The weighted 
mean particle size of the obtained magnetic toner I was 12 micrometers. The physical properties of the obtained 
magnetic toner are shown in Table 1 . 

[0119] (Example 10 of toner manufacture) The magnetic toner J was obtained like the example 1 of toner 
manufacture except not adding non-subtlety fine particles to a toner particle. The physical properties of the 
obtained magnetic toner are shown in Table 1 . 
[0120] 

(Example 1 1 of toner manufacture) 

Polyester resin The 100 sections (low-molecular-weight side peak : 6000 glass transition point Tg:55 degree C) 
Carbon black The seven sections Salicylic-acid metallic compounds The two sections [0121] Coarse grinding of 
the kneading object which cooled the above-mentioned constituent after melting kneading enough using the 
extruder was carried out mechanically, the crushing object was made to collide with a collision plate using a jet 
style, and was pulverized, the pulverizing object was further classified with the air-current classifier using the 
Coanda effect, the weight mean diameter was 7.9 micrometers. SF-1 obtained 170 and SF-2 obtained the black 
toner particle of the method of grinding 157. The black toner K which carried out the titanium oxide particle 
(BET specific surface area100m2/g) with a primary particle size of about 20nm which carried out hydrophobing 
to the obtained black toner particle by isobutyl trimethoxysilane 2 mass % externally adding, and was excellent in 
the fluidity was obtained. 

[0122] The resin coat ferrite carrier with a mean particle diameter of about 50 micrometers was mixed with the 
above-mentioned toner by 5:95, respectively, and the two component developer was prepared. The physical 
properties of the obtained toner are shown in Table 1. 

[0123] (Example 12 of toner manufacture) After carrying out surface preparation of the toner particle obtained in 
the example 1 1 of toner manufacture according to the heat mechanical shock force (processing temperature of 
60 degrees C). the titanium oxide particle (BET specific surface area100m2/g) with a primary particle size of 
about 20nm which carried out hydrophobing to isobutyl trimethoxysilane by silicone oil was carried out 2 mass % 
externally adding, and the black toner L was obtained. 
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* [0124] (Example 13 of toner manufacture) In the example 1 of toner manufacture, the particle added to a toner 
particle A dry type silica (BET specific surface area120m2/g after processing) with a primary particle size of 
12nm which carried out hydrophobing processing by the silicone oil and hexamethyldisilazane of 1.8 mass % to 
the toner particle, and a dry type silica with a primary particle size of 40nm processed by the 
hexamethyldisilazane of 0.5 mass % The magnetic toner M was similarly obtained except being referred to as 
(BET specific surface area40m2/g after processing). 

[0125] The physical properties of the obtained toners A and M are shown in Table 1. Moreover, the resin coat 

ferrite carrier with a mean particle diameter of about 50 micrometers was mixed with the above-mentioned 

toners K and L by 5:95, respectively, and the two component developer was prepared. The obtained two 

component developer was used in a below-mentioned example 8 and the below-mentioned example 4 of a 

comparison. 

[0126] 

[Table 1] 
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[0127] (Example 1 of photo conductor manufacture) aluminum cylinder with a diameter of 30mm was used as the 
base as a photo conductor. The laminating of the layer of a configuration as shown in drawing 3 was carried out 
to this with sequential dip painting cloth, and the photo conductor was produced. 

[0128] (1) A conductive enveloping layer : let what distributed the powder of tin oxide and titanium oxide to 
phenol resin be a subject. 15 micrometers of thickness. 

[0129] (2) Under-coating layer : let denaturation nylon and copolyamide be subjects. 0.6 micrometers of 
thickness. 

[0130] (3) Charge generating layer : let what distributed the azo pigment which has absorption in a long 
wavelength region to butyral resin be a subject. 0.6 micrometers of thickness. 

[0131] (4) Charge transportation layer : what dissolved the hole conveyance nature triphenylamine compound in 
polycarbonate resin (molecular weight 20,000 by the male WARUDO viscosity method) with the mass ratio of 
8:10 was made into the subject, 10 mass % addition of Pori ethylene tetrafluoride fine particles (particle size of 
0.2 micrometers) was further done to the total solid content, and it distributed to homogeneity. 25 micrometers 
of thickness. The contact angle over water was 95 degrees. 

[01 32] In addition, as for equipment, measurement of a contact angle used Consonance Interface Science and a 
contact angle meter CA-DS mold using pure water. 

[0133] (Example 2 of photo conductor manufacture) The photo conductor was similarly produced without adding 
Pori ethylene tetrafluoride fine particles in the example 1 of photo conductor manufacture. The contact angle 
over water was 74 degrees. 
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• [0134] (Example 3 of photo conductor manufacture) The charge generating layer produced the photo conductor 
according to the example 1 of photo conductor manufacture. What dissolved the hole conveyance nature 
triphenylamine compound in polycarbonate resin with the mass ratio of 10:10 was used for the charge 
transportation layer. 20 micrometers of thickness. Pori ethylene tetrafluoride fine particles (particle size of 0.2 
micrometers) were added 30% to the total solid content to the structure which furthermore dissolved the same 
ingredient with the mass ratio of 5:10 as a protective layer on it, and the spray coat was carried out on the 
charge transportation layer using what was distributed to homogeneity. 5 micrometers of thickness. The contact 
angle over water was 102 degrees. 

[0135] As example 1 image-formation equipment, what is shown in general in drawing 1 and dra_wing_2 was used. 
[0136] It was referred to as umbra potential Vd=-700V and bright section potential VL=-210V, using the organic 
photo conductor (OPC) drum of the example 3 of photo conductor manufacture as electrostatic latent-image 
support. The gap of a photoconductor drum and a development sleeve is set to 300 micrometers. About 7 
micrometers of thickness of the following configuration as toner support, The JIS center line average of 
roughness height (Ra) The development sleeve in which the 0.8-micrometer resin layer was formed on the 
aluminum cylinder of diameter 16phi whose front face is a mirror plane is used. The thickness of 1.0mm and the 
blade made of polyurethane rubber of 10mm of free length were made to contact with the linear pressure of 14.7 
N/m (15 g/cm) as development magnetic pole 95mT (950 gauss) and toner specification-part material. 
[0137] 

Phenol resin The 1 00 sections Graphite (particle size of about 7 micrometers) The 90 sections Carbon black The 
ten sections [0138] Subsequently, direct-current bias component Vdc=-500V, AC bias component VP-P=1200V 
to superimpose, and 2000Hz were used as development bias. Moreover, peripheral speed of a development 
sleeve was made into 1 50% of speed (72 mm/sec) to photo conductor peripheral speed (48 mm/sec) in the 
forward direction (as a hand of cut, it is hard flow). 

[0139] Moreover, an imprint roller like dra wing 7 (the volume-resistivity value cm of lOSohms of the product 
made of ethylene-propylene rubber which distributed conductive carbon, and a conductive elastic layer, the 
surface rubber degree of hardness of 24 degrees, the diameter of 20mm, and contact pressure 49 N/m (50 
g/cm) were made into uniform velocity to photo conductor peripheral speed (48 mm/sec), +2000V were 
impressed as imprint bias, the magnetic toner A was used as a toner, and image output was performed under 23 
degrees C and the 65%RH environment.) As a transfer paper, the paper of 75g/m2 was used. 
[0140] The good image which the imprint effectiveness from the photo conductor at this time to imprint material 
shows 97% and high imprint effectiveness, does not have an omission during the imprint of an alphabetic 
character or Rhine, either, and does not have spilling on an image was obtained. 

[0141] In addition, in this invention, evaluation of spilling is spilling evaluation with the detailed thin line in 

connection with the image quality of a graphical image, and is spilling evaluation in nearby spilling or 100 

micrometer width-of-^ace Rhine of cones from spilling in an alphabetic character or Rhine. 

[0142] Moreover, although imprint nature taped and stripped off the imprint toner on the photo conductor of 

solid black on the Mylar tape and stuck it in the paper, the numeric value which deducted the Macbeth 

concentration from the Macbeth concentration although only the tape was stuck estimated it. 

[0143] Furthermore, when image output and photo conductor ****5Mc were continuously measured by the 

thickness gage to 6000 sheets, it could delete and there were very few amounts as 0-1 micrometer. 

[0144] Image output was performed on the same equipment and conditions as an example 1 except having used 

the OPC drum of the example 1 of photo conductor manufacture as electrostatic latent-image support, using 

the toner B of the example 2 of toner manufacture as example 2 toner. 

[0145] The good image which the imprint effectiveness from the photo conductor at this time to imprint material 
shows 95% and high imprint effectiveness, does not have an omission during the imprint of an alphabetic 
character or Rhine, either, and does not have spilling on an image was obtained. 

[0146] Image output was performed on the same equipment and conditions as an example 2 except using the 
toner G of the toner manufacture 7 as example of comparison 1 toner. Consequently, the imprint effectiveness 
from a photo conductor to imprint material became 89%. and was low. [ of the use effectiveness of a toner ] 
Moreover, it was the image with which an omission is a little conspicuous during the imprint of an alphabetic 
character or Rhine. 

[0147] Image output was performed on the same equipment and conditions as an example 1 except having used 
the toner I of the example 9 of toner manufacture as example of comparison 2 toner, and having used the OPC 
drum of the example 2 of photo conductor manufacture as electrostatic latentHmage support. Consequently, the 
imprint effectiveness from a photo conductor to imprint material became 85%. was bad compared with the 
example 1 , and was an image with very a little much the imprint extraction injury of an alphabetic character or 
Rhine many and spilling. [ of imprint effectiveness ] 
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* [0148] It carried out like the example 2 of a comparison except using the magnetic toner J instead of the 
magnetic toner A as example of comparison 3 toner. Consequently, imprint effectiveness was as low as less than 
70%, and Rhine was thin and was the poor image with many omissions which scattered during the imprint of an 
alphabetic character or Rhine. 

[0149] The development sleeve which formed about 7 micrometers of thickness of the following configuration 
and a JIS center line average granularity (Ra)1.5micrometer resin layer as an example 3-6 toner support on the 
stainless steel cylinder of diameter 1 6phi which carried out blasting of the front face was produced. 
[0150] 

- Phenol resin The 100 sections - graphite (particle size of about 3 micrometers) The 45 sections - carbon 
black The five sections [0151] Image output was performed on the same equipment and conditions as an 
example 1 except rotating the forward direction, using the magnetic toners C. D. E, and F of the examples 3-6 of 
toner manufacture as this development sleeve and a toner, being referred to as direct-current bias component 
Vdc=-500V, AC bias component Vpp=1100V to superimpose, and f= 2000Hz as development bias, and using ratio 
Vt/V of the peripheral speed Vt of a development sleeve, and photo conductor peripheral speed as 2.0. 
Consequently, in the magnetic toners C and D, the good image which does not have an omission during the 
imprint of an alphabetic character or Rhine with sufficient imprint effectiveness like an example 1, either, and 
does not have spilling on an image was obtained. Moreover, in the magnetic toners E and F, although 
concentration was a little thin and imprint effectiveness was also a little worse than the example 1, the good 
image which does not have an omission during the imprint of an alphabetic character or Rhine with sufficient 
imprint effectiveness satisfactory almost like an example 1 practically, either, and does not have spilling on an 
image was obtained. 

[0152] The magnetic toner H of the example 8 of toner manufacture was used as example 7 toner, and the good 
image which performs image output on the same equipment and conditions as an example 1, does not have an 
omission during the imprint of an alphabetic character or Rhine with sufficient imprint effectiveness like an 
example 1 , either, and does not have spilling on an image was obtained except being referred to as direct- 
current bias component Vdc=-450V, AC bias component Vpp=1300V to superimpose, and 2000Hz as 
development bias. 

[0153] Image output was performed on the same equipment and conditions as an example 2 except having 
performed 2 component MAG brush development, using the toner L of the example 1 2 of toner manufacture as 
example 8 toner. Consequently, the good image which does not have an omission during the imprint of an 
alphabetic character or Rhine with sufficient imprint effectiveness, either, and does not have spilling on an image 
like an example 2 was obtained. 

[0154] Image output was performed on the same equipment and same conditions as an example 8 except having 
used the toner K of the example 1 1 of toner manufacture as example of comparison 4 toner. Consequently, it 
was the image with which imprint effectiveness falls with 89% and with which an alphabetic character and the 
inside omission in Rhine are a little conspicuous. 

[01 55] Image output was performed on the same equipment as an example 1 , and conditions except using the 
magnetic toner M of the example 13 of toner manufacture instead of the magnetic toner A as example 9 toner. 
The good image which the imprint effectiveness from the photo conductor at this time to imprint material shows 
96% and high imprint effectiveness, does not have an omission during the imprint of an alphabetic character or 
Rhine, either, and does not have spilling on an image was obtained. 
[0156] 

[Effect of the Invention] According to this invention, it is the toner which has the toner particle by which the 
coloring agent was distributed at least in binding resin, and non-subtlety fine particles. The value of shape factor 
SF-1 measured with the image-analysis equipment of this toner is 120 <=SF-1 <=160. the value of shape factor 
SF-2 — 115 <=SF-2 <=1 40 — it is — a ratio — with the specific surface area Sb (m2/cm3) per [ which the 
values of B/A are 0.35-0.85 and was measured by the BET adsorption method of this toner ] unit volume The 
relation of the specific surface area St per [ which computed the toner from the weighted mean particle size at 
the time of assuming that it is a real ball ] unit volume (m2/cm3) is the following conditions. 3.0 <=Sb/St<=7.0 
The toner characterized by having satisfied Sb>=Stx1.5+1.5 etc., and the development process which forms the 
toner image which used this toner on electrostatic latent-image support. It becomes possible to improve an 
omission and imprint effectiveness during an imprint, holding high image concentration and latent-image 
repeatability by using the image formation approach using the electrophotography equipment which has the 
imprint process imprinted to up to this imprint material contacting the imprint member by which this toner image 
is impressed to the electrical potential difference to imprint material. Furthermore, a high-definition and sharp 
image is obtained. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawin g 1] It is the schematic diagram showing an example of the suitable image formation equipment for this 
invention. 

[Drawin g 2] It is the schematic diagram showing an example of the development counter for 1 component 
development. 

[Drawing 3] It is the schematic diagram showing an example of the configuration of the photo conductor used for 
this invention. 

[Drawing 4] It is the schematic diagram of the amount measuring device of electrifications which measures the 
amount of electrifications of the toner used for this invention. 

[Drawing 5] It is drawing showing the faulty image (b) which escaped from during the good image (a) which falls 

out during "imprint and does not have and "imprint, and which "has produced. 

[Drawin g 6] It is drawing in shape factor SF-1 and SF-2 showing the range of this invention. 

[Drawing 7] It is the schematic diagram showing an example of a contact imprint member. 

[Description of Notations] 

100 Photo Conductor (Electrostatic Latent-Image Support) 

1 02 Development Sleeve (Toner Support) 

103 Contact Blade 

104 Magnet Roller 

114 Imprint Electrification Roller 

116 Cleaner 

117 Primary Electrification Roller 

140 Development Counter 

141 Rabble 
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DRAWINGS 



[Drawin g 1] 




[Drawing 4} 
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[Drawing 5] 
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±T'$f*LV\ LTdO. 0 5~ 

1. 0Mm*Sjf*L<, ^ P> (Ciif S L < f4 0 . 1~0. 
6 Aim, $^{Cfi, 0. 1~0. 4/im;6W*LV\ 

[006 1] mm-mtrnf^w^ i o osftiH^t^ML 3 



15 

0~2 0 0®»f]5. jif*U<fi4 0~2 0 OKAlaS, $ 
fjJ'fiS 0~1 5 OR»gi5;65SfSLI/\ 3 0S»a5*it 

[00 6 2] ^ti^?tm<D hi—i^^^^tumm'm 

fcSjSv-y/— /wS;d»'>/i<, ifcNajO. SOs"" ^ 

fl!lo^Jili^{b^ro«'g-mi^fl£Sr#5 r i>-^mxh *) ^ 

too 6 3] *^M^::fflV^t>n■5Sifil^S^&fl£HBETj£ 
T-fiiJ^ tfc^^Pii^tc J; 51t«ffi»;65 3 0 mV g « 

±. #1:15 0~4 0 OmVg«iefflO'b<^>:S5a*f'S^ 

0. l~8Ka:gI5, »*L<f±0. 5~5«1:«5. 30 
tc$f4L<»ll. 0SrSx-C3. OK»gi54T'^ffl-r?> 

10 0 6 4] *fc, :iF^mmicm^^hix^Mm»nmi. 

—UkUUi)^ 3 0 n miJtT-c*>2> i: i^iff* Lv\ 

[0 0 6 5] sfc, *l§0Jlcfflv^fe^^5Mm^tl&w±. 

m 'i-tgS^*-r5->7V;(;5':/y ^(D{&tm 

mmit^<i^. ^i^'f-^:^it^m^(DmmMx\ hi>\^^ 40 
[0 0 6 6] iav^««ft^^j^L, mmm&vMU^ 

[0 0 6 7] ;*:^e^l^fci/>TJi, fe^ttfcio^/ 

*BX.T. ^btc— Jfefi[SiS3 Onm^Sx.5 (»*L< 

{iJtSffiadS 5 0 m V g . J:!9»*L<ti. 5 

0 n m&,± (»4 L < iiitmmmi^ 3 0 m V g 50 
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[0 0 6 8] *|gK<D ^:^-^c*^^^T^i. 

[0 0 6 9] h-^-- ^f^iS-r-Sicii, 

xfi^ttft:, !^^m\cit^cxmmMmM. ^(Dm(DmMm 
^^-osp t fiRiBi^^?:ffl \'^xmmmm. i.xmmm^i^:s. 
^x:^^m\m5h-f—^m^ti!)m^?>o ^rnxu 

[0 0 7 0] mmmt LXii. h-t-«i^^7K 

#i&<0®« (T g ± 1 or) SrJDx.5fSifil«6<J«»*^ 

fi, h-f— <D;<f7>^^^Tg±5t<oieH(^as-eff 

[00 7 1] ^tz. ^mf^i^^^tJ?) fi!|#^Bg5 6 

-1 3 9 4 5-^<2i^^(C|5«(7)X'i';^i?Xf4#JSft:yX 

If^Hg 36-10231 ^^Am, ItMBS 5 9- 
5 3 8 5 6 -i-^^, #MBS 5 9-6 1 84 2^^^tC^ 

[0 0 7 2] *^c. •m.mwmMi^^'ri^m 
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[0 0 7 31 ^nPjCO^gt-ioT^fijff^SffiroTKl^ 

i-^^ta^x^?}, 8 5myl^mxiim^icxi>hi—is 20 

[0 0 7 5] K*&<*:©«ffiS--ro^Jp*J±, «®g 
miiCMLX. l~6 0Ka:%. ^hiat. 2~5 0 
%;45$f*LV\ lKm%X<0'J^f£\^^t hi—RXJ^hi— 
&Wi^^m^i±^W<0^m^^+i^Xh*) . 6 0S»% 30 

[0 0 7 6] *^B^tt. 

[0 0 7 7] *^BJ^'ffl^^ib^^•5^ja«pft:o^^f*Lv^li 
©uto^ijiTfciftiq-rs. 40 

[0 0 7 8] mnnm^tLXit. Tji-?.=-^M„ y^'r 
i^u:^^(r>^m> T/w^-i^A-g-^. mt-fy'i^^J''- 

[0 0 7 9] ^ixP5^mtts«^±{c(i, m%m<r>mM>i^ 



\t. jKy f^/UT/Ua— /u, jK y - N - f-yi'-^' 5 
^/u-feyuo— ^. en h D-fe^ua— ai^u-:^— y 

m, ti-^^v, jKyr^K. ^a-g-^^-f d 

ioTJ^^^HS. -tWlKiPfiiiSG. l~10;im, 
$f*L<(iO. l~3nmgS-C'fc€>„ 
[0 0 8 0] S#|8^Ui, T^/^iiiisf. y^xi'yT^ 

y^mm. ^J>^^m. t°y y <>M>m^, ^^ir 

jji, /Ky t'^yu^^^^-yi^afli, jKy^^i^^'WJii. T 
i^yyi^OTl, 7< ^ y 7^y-/u^»gi, ->y=i 

«it%^S4'»--a^$n5^«^Jro*(18 0K1:% 

lixr. iif4L<«0~4 OR1:%{^S-Sio 
^ScOlgfffiS miilT. #{-(iO. 0 5~2Mm;a5& 

[008 1] «lf <^#?ST-t?«i^l§^l 

fife^n, ^©Mfftt— flSW{;ifi5~4 0/imT'*>5o « 

ri^Vy-^:^, ysi-t^hi^^tiifoymT^^^ 

[0 0 8 2] *fc, ^nb«lt*fti^#JK^^>^$-fr'5ig 

#y ^^'^ y/u^^^x/K 3Ky^^u:^«flg, 
T ^ y /p^iiM, 7j< y T 5 KiSflmwMg. y - N - If 

[0 0 8 3] Sfd, ^ffiStLT, {*»@Sr^ttTti 

v\ ^mm(omfimtLXit. jKy^^^^.T^/i', /^y 
^-h. T^'yyw^sii. :^^-^i^mm, ^^y-zv-ttt 

[00 84] {S^g»«J}g■^I}^^mtt^^l^=■^5> 



(10) 
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LT2~9 OHl:%;45jj^L<. 5 ~8 0Ka:%;i5 J: 19 10 
»4 LV\ ^ilS^Mff {i. 0 . 1 ~ 1 0 m;6S$f 4 L 
l~7/im;45j;i9iif:^LV''o 

[0 0 8 51 «Bi»^x«, mm^mm^^y^-=' 

[0 0 8 6] «T> *:|§?^<^®^?FM*-l*{CiifflBltg/j; 
[008 7] ^feljK^XS t fi, »«?t^aj$<*: t 

||£E2. 9N/m Og/cm) £i±T*&5 r t ;6S$f 4 
L<. J;9if*L<fil 9. 6N/m (20g/cm) 

a±T'*).5o ^^£E;^i LT(0||jE;i5 2. 9 N/m (3 

[0 0 8 8] */c, SISte^i^XSlCfcNtSfe^^Si: L 

«:$-a:fc!>w^>^EPDMl|©. ^egtl o'~l 30 

[0 0 8 9] It^fiJ^ftc (ig^tfls) ro^ffidS 

^mit-^m xh^mfmmMmm\^is\^^xm^^m' 

14 ;55 i 19 {g -f-f 5 M 1^ 5 * T' 5 o 

[0 0 9 0] *fc, :^mmi^^^^yti$-<Dm^!^Mi:L 

[0 0 9 1] Sfc, itg;iS 5 0 mmWTW/h 
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[0 0 9 2] ^tc^ :^mm<oh-r~it. 

[0 0 9 3] *fc, h-^-- Sifi*:© 

«fflffi$J±J I S^J'L^lg^^a^ (Ra) T*0. 2~ 
3. 5/im(;5®ia(-fc-5:ii:;6W4LV\ 

[0094]Ra;iSO. 2*t m7l$SlT*tt ajt{*:± 

3. 5 /im^gxL^i:, h-:^-mi^(*:±co 3- H 
L<{i, 0. 5~3. 0 ;im(0|6H{-*>-5:ii:;6W* t 
[0 0 9 5] h-:^-f±iaVN^«ig;^^^ 
n-yp-rs- i:dSM*L<. 

[0096] h-f--m.wi^mm^^m-t?>mmmic^^ 

[0 0 9 7] ;*:^?q|ct5^^T-^^m^;^^*^fflv^5a 

wi^-mi^i&i^»(Dm^mm& (s-ora) i^t/h^ 

#^fT 5 m^XST'^^ $ n-5 ^ t ;65^4 LV \ 
[0 0 9 8] 4fc. ;*:«K^c:^o^^T^i:^-y>-i65^^L;^£ 

[0 0 9 9] S«c3-7-SrfflV^fci:#(75^4LV^7°n 
LTtt. o — 7-W^iKl£i65 5~5 0 0 g/ 

#f-f4, ^»g«JE=0. 5~5kVpp. ^mmik^= 
5 0~5kHz, U^WI.= ±0. 2~±5kVffo 

[0 10 0] ^©f&O^m^Si LT(4, ^ttyu-K 
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[0 1 0 1 1 mm^m^mt Lxn^m^-y-Rxm 

tt, -t^uy^mSm, PVDF i^^Vyyith'=.9T 

» . pvDc , y-ymr^v 

[0 10 21 mc. :^mm(Dmi^m^:^m=kmicr^'ox 

[0 1 0 3] igilCjoVT, 1 0 0fi^3feK7A-C, ^ 

(Drnmic-i^mm^-y-i i 4 o. 

-1 2 4^;65^(tb^^-C^^■5„ ^ LT<S3t A 1 0 0 

it-Hk^M^—y—i 1 7{cj;o-c- 7 0 0 vtc^tt^ 

ixi, (Pn*Plffil4559£flffi- 2 . 0 k V p p , EMmSE 
-700Vdc) 0 -e LT, f — *^gg 1 2 1 

X *) 12 3 K7i^ 1 0 0 {c^lt-T'S 

1 4 0 J; o T-^^)-58tt h i—xmm $ tr.. 

1 4{c± ►Jte^f^Mi'-te^^ixSo h-^-- B^Sr<0-e:fc 
^^^tJi^it-^^W- M25^(Cj;i9 12 6 '^Sitf 

1 4 0 {i® 2 (c^-r i 5 K7 * 

• attf*: 0 . 2 2 M m) 



10 



20 



^mxi^hixtcnm'ikff) hi—mm^i o 2 (urm 
5. sfc. m.^mtiK\t.m.ww\Aiiimwt^i\,x\,^ 

•5. m^^y-::^rt»-fl-^:/4^s' h 0-7-1 0 4;65^ 
1 0 2 i:|^'il^6<)t;i@S, iH^$^^TV^5o (i. 
U m#iL;^y-:7'i 0 2ttlHlte^tgT*$>So -Vi/^^yh 
n— 7-1 0 A\z\±m7r-<Di>!a<Wk<r)Wmi>^^m^fhX 

^SPLTV^S. 0 2{c#^LTj)fiSI$tt 

0 3 ;&sgagj$tT,#^47'u- K 1 0 3 (DW^^ y -T' 1 0 
2(c*f-r5S^flE(cJ;f?m^«l^l-i5ill$ix5 

K7 is 1 0 0 ±icmm L^m^ * 

[0 10 5] 
[0 10 6] 



(0104] ^ 



1 0 035 



(iSi^i^»ffi!lf-^ : 0 0 0, :ffyy^m^M.T g : 5 8t:) 

10 0^ 

^/T/^iisfro^m (A^mtt^jta^j) 2SC 

2g|5 



•<s5>^s:^y;tu7^> mm.M) 

[0 1 0 7] ±iStt#;|-?r:^^>'^-»'T^l-g-L, 130 

'y^)i3 (^aa^WBETJt^ffiai 2 OmVg) t 
0. 5Rl:%(D«:t^'>y* (BET«ffia2 0mV 



40 



g. -£k«iSO. l//m) ^^DL, ii 



13 



[0 10 8] ''^hMz.m&.Y-f-<n>'^m^^m.%.n.%. ^ 

(^piSgig 0 . 2 2 M m) 



5 m, 5. 3m m, SF-l(il4 

1, SF-2Jil25, BETifc«ffiaJi5. 3mV 

1. 7mVcm'-C'feofCo ^biv^ci^tt h-^— ©i^tt 

[0 10 9] (h:^-iSig0ij2) iliit^»Jl^c*5^^ 

xnhMrLm&V-f~1^=i-\z.n\^\. 3®!:%©^^^- 

©S;^v'y* (BETttSBftl 6 OmVg) *^*P 
[0 1 10] 

9 0^ 
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((&^>i^l:{l!lt°-i? : *?J1 0 0 0 0. UyT.U^^T g : 6 2"C) 

1 0 OgS 



[0 1 1 1] ±fE*t«^fflv^^^i:, h ^-^Si^roift 
SnrnW^xtv^y* (BETJt^B^l 0 OmVg) 

[01121 (h-^-- i!Sig«»l4) iESim«&«i:<!: LTl. 

X'm:i<^i\:^m.^ixtc—d^^^i 2nm(D^^i^D:^ (B 
ETitSSai 2 OmVg) to. 5WM%<D^il^i^ 
(BETJtSffiiSSmVg, 1 m m) * 



[01131 (h-:>--iS[jg0lJ5. 6) ilttl1gt«&ftci:L-C 

i^y =1 — i/;^-^/U-C-i*7K{k$tl.)t-?fci|SS*^2 0 nm© 
mit'f-^^mL'f- (BETit«ffiai OOmVg) , 
-l^Um^ 2 0 n m(DT /l- ^ -tPm.'f- (BETJt^Effl 
9 0mVg) Sr^n^'tVl. 5Sfl:%fflV^5Jit^1-f4h 
■^-ifii^iJl i:l^«{-LT. ^14h^-E. FSr#fCo 

[0 1141 (hi—mmm?) h-^-Kit^Jl f-*3V^ 
[0 1151 



a? 0 0 0, ;<f7;^te^^Tg 



[0 1161 ±ie«-i|sfSrfflv^5wt. &05h-:>--^a^-© 

• j^ttft: m^^nmo. 2 2 M m) 



1 (c^i-„ 
[0 1171 



110 



6 St;) 

1 0 0g| 
2gI5 

2135 



6 Otli 



i^l 8 000. *'7;^te^ATg : 7 It;) 

1 0 Ob 



[0 1181 ±mtmy'l^yV-l,CXm-^L. 13 0 
1 6 nmOKSlv'y;* (^S^WB E Ttfc«ffiffl 1 0* 
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★ omVg) ^mnu m^mi^xm-^Lmm-h-^- 1 
[0 119] {h-r-mitmio) mmws)^^v-r~ 

SL^-iC^iP LiteV^i^A^fi h^-i!}jg0ij 1 t LT. 
[0 12 01 



1 0 Og 



: 6 0 00. ;(f7^teS^Tg : 5 St) 



7g 
2g|5 

[0 1 2 1 1 iisia^ig^sr^^;^ h/w-y-trfflv^+^j- ^S'v'iy Ym^m\'m^mzm^^'^x'm)^\^. K 
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MM¥i^^i^ 7. 9 n mX-h SF-ItJU? 

XnM^\^f^-W&Mm 2 0 n rTL(Dm\L^^ i^u^i- 
(BETJt^ffiHl 0 OmVg) ?:2S4%^^LaS 

[0 1 2 21 ±^h-r-tW-i^^Wll^5 0 nm<Dmm=' 

[0 12 31 ih-r-&:ikmi 2) h-r—Wiitmiix 

i^yytiy}} =''-y:t'< /ux-mTkit \^fz~lkWW^ 2 0 
nm(nm.{t^9 (B E Tlt^BS 1 0 0 mV 

g) ^2!K»%^^L. Jlh-^— LSr#fc, 



26 



10 



[01241 ( ^:^-il^Ji^J 1 3 ) iSit^ 1 tcfc 

1f ^-T-WTK^kftiS Lfc— 1 2 n m(D^^'y U * 
(ftia^f^BETJt^Sai 2 OmVg) tO. 5K 

0 n m<r>%^\/ 1) iJ (^Wk(D B E T Jt^ffia 4 0 m' 

[0 1 2 51 #?>tT/;fc h:^-A75MMC0i^ttSr*Hc^ 

"To */c. ±lEh-^— K:RtJ5Li:¥*&;eLS^5 0Mm© 



A. 
a 



[0 1 2 61 
[«ll 











SP-l 


SF-Z 


ihB/A 


mm* 

SbCnf/cnf) 




(g/cnO 


91 

StCnf/cirf) 


Sb/5t 


CC) 




(C/nf) 


BET 
(flf/cnf) 


On) 
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125 


0.61 


5. 3 


6.5 


1. 70 


0. 92 


5.7 


57 


5000 


60 


1. 70 


2. 1 
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125 


0. 81 


5. 2 


6. 5 


1. 70 


0. 92 


5. 6 


57 


5000 


48 


1. 70 


2. 1 




140 


130 


0. 75 


4. 7 


7.0 


1.65 


0. 86 


5.5 


61 


10000 


58 


1.55 


2. 5 




141 


125 


0.61 


5. 4 


6.5 


1.70 


0. 92 


5. 9 


57 


500O 


62 


1.70 


2. 1 




141 


125 


0.61 


4. 2 


6.5 


1. 70 


0. 92 


4. 6 


57 


5000 


37 


1. 70 


2. 1 




141 


125 


0.61 


3. 8 


6.5 


1. 70 


0. 92 


4. 1 


57 


5000 


34 


1. 70 


2. 1 




156 


151 


0.01 


6. 5 


6.6 


1.70 


0.91 


7.2 


57 


5000 


47 


2. 45 


4. 2 




145 


135 


0.78 


5. 7 


6.7 


1.75 


0. 90 


B.4 


63 


7000 


65 


1.90 


3. 0 




154 


150 


0. 93 


1.6 


12.0 


1. 45 


0. 50 


3.2 


71 


18000 


50 


1. 10 


4. 5 




141 


125 


0. 61 


1.7 


6.5 


1. 70 


0. 92 


1.8 


57 


5000 


25 


1. 70 


2. 1 




170 


157 


0. 81 


4.2 


7.9 


1.05 


0. 76 


5.5 


54 


6000 


52 


2. 60 


3. 7 




160 


139 


0. 65 


3.7 


7.8 


1.05 


0. 77 


4.8 


54 


6000 


55 


1.80 


3. 2 




141 


125 


0. 61 


5. 6 


6.5 


1. 70 


0. 92 


6.0 


57 


5000 


62 


1. 70 


2. 1 



[0127] m^i^m^m i ) ^^i^t lxhw.^ s 
7jk-rxofm^(r>m^md^mmmp(fiKx^mmvx. m 
[0128] ( 1 ) mm&mmm ■. mitmRximit^^ 

■So Mi? 15/1 nio 

[01291 (2) T^\^m:mmi--(oyRxj^^m'^ 

[01301 ( 3 ) m^m^m : {cKitSl^Sr j^o 

5o ^0. & nm„ 



[0131] (4) mm^mm t^-f^mmL v')y=. 

fcfc«DSri«:tU ^h\z-^s])Ayy\\::x.^vi^mi^ 

mm 0 . 2ura) *i^HJF^^lC*t LT 1 0 K»%^*0 
[0 13 21 ''i:^, iggji 

[01331 m%{i^mikm 2 ) ^%wmmm 1 -cjk y 
Ayyit=^^i^i^m^^msa\^fs:\'^X'mm\^m%{i^^'^ 

50 ML/Co *{-*r-r5^®^fl7 4ST'fcofco 



(14) 
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[0134] m^i^m^m s ) m^/trnt. 

v^fco ^2 0 ft m, $ btc^<o±{;i»aii: tT, 1^ 

M^lfil 0 10 

10 13 5] Ulifeliaii 

7 1 / -/i^mm 

10 13 8] JSkV^T\ m^/M r;^ i: UTlESE^W TT. 

fife:5^Vdc =-5 0 ov. MS-f-s^^s^/^-rrxfig^v 

M =1 2 00V, f = 2 0 0 OH z Sr^Vfc. 

y -:^OJi3i(i^)t;ft:JSji ( 4 8 mm/ sec) 20 

\m\^xw5^ mmsn}i\.x\-m)5H) (ci5o% 

(DT. f — K ( 7 2 mm/ s e c ) t Lifeo 
10 13 9] Sfc, |il7(Di ^'fefe^D— 7— 

tt^ttSW^affiJtft 1 0 ' Q c m, «® =^ ASES 2 4 
" , itS2 0mm, Sgffi4 9N/m (5 0g/cm) 

(4 8mm/sec) {^jtf LT^iii: U 
ig:?/<^7;^i:bT+2 0 0 0V5rHlAOL, h-^— 
TB£tth-:^-AS:jgfflL. 2 3t:. 6 5%RH^*TT' 
HWL^rff^io^to fe¥^i:LTH:7 5 g/m'tOftSr 30 

10 14 0] c:«^ro^3t(*^/i»e>*s¥*t-^»te^^^ft 

[0141] ^£ib\ imm^^^^xmm'o nwrnt, 

^yy ^1JMm'^(Dn'»^:MW'^m^.UMr(:(r>mJ■ 
i t) t) -^-r V ■> 1 0 0 Mmigy-Y VT'Ofllt/^!3ff 

ffiT-fc-5o 40 
[0 14 2] ifc, te¥tttt-<^'IICOiS?tft:±<^te¥h 

[0 14 3] 0 0 OtfeSfffiaiL. ^ 

)fe«Jffltu*lrMffff T-aas Lfc t 6, &Jti.*(i o ~ i 

[0 144] -mimi 
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[0136] %w^>m.n^h \.xmLmm<i 3 <n,^ 

(opc) K7A>^fflv^l^tgl5«fi:v.=-7 0 
ov, eggiJl;fi[VL=-2 1 ovi: ufco @)feK7At 

m^^y-:/<b(75rait?r3 0 0Mmt L. N:^-fiJtfl: 
t UTTEro«^»®»)^ 7 M m, J I S'^i.L>ill¥^fil 
$ (Ra) 0. ^ \ixa.(DW^M^. ^ffi;65^ffiT-fc5ii: 
S 1 6 (OT/W^ :^^>-t.Rj^±(cj|^^Lfc:m^X y 
?r^fflL, m^^®9 5mT (9 5 0;</->;^) , 
WSkWi^hX^XW-^^. 0 mm, § 1 0 mm<0!> U 
^5'>'=^i>.S{7'l/— 1 4. 7N/m(15g/cm) 

[0 13 7] 



1 0 Ogi 
9 OlfIS 
1 0135 

jg0iJlcDOPC K^A^figfflb 



[0 14 5] z.<r>^(r)m^%m^^^'^V!^<n'W^Wm~ 

9 5%i:iaV''fe^a*S:;T^U It^^^'f 

[0 14 6] it${;giJl 

IIJS^J2ill«<DigB-^#-eWmbSrtTofc:o * 

[0 14 7] it:BEgiJ2 



[0 14 8] tt:feg!l3 

b-^-i: \.XW&.\'f-K(nt^t>'0\zm^V-r-l^'^ 
ffl-r-5£t^fiit|{Et^j2i:ll^{ctTofc„ *<0i^*, te¥ 

[0 14 9] ^^fiil 3-^6 

h^^-jfiitflci L-CTK©«fig©Uf:*\J 7 M m, J I S 
1^'L^iil¥^a$ (Ra) 1. 5/im<7)«jlgS^, ^ffi^ 

[0 15 0] 



(15) 

29 

[0 15 1] ^WSfl^J^y-yt LT h-^-- i} 

jtfi^3~6«^^4^:^-c, d, e, p^^fflt. 

^<^T-^t\^X%W^^T7.^^N A c=-5 0 OV, 
fifi-t--53?»E^WT>^fife5J^Vp p= 1 1 0 0 V, f=2 

0 0 0 H z t L, w^:^ y --/(^jiii V t i rndtw-Wi^ 
fiiii£«Kj 1 tmm(Dmw • ^<^T'®t±i L^n-otc, ^<r> lo 

i^tth-:^-C, DT'fiUffi^iJl 

[0 15 21 mmm7 

^^^^-f UTitSg^<>('T;^^^>Vd c=-4 5 0 20 
V, M^-f 5^ai/<-f TX^5>V pp = 1300V, f 

= 2000Hzi: i-iUf^\-imMm 1 1 l^^ro^g • ^ 

[0 15 31 ^mms 

3. 0^ S b/S t ^ 7. 0 

1 i: x\ mmmiS. • loo, m."^^ 

[ig 2 1 -^^mkm^m^(D~mi:yr^irm!!ihmx'h 

[ii!4i :^mmicm\'^i hi—(D^m&^m^-ti>^n. 
mmMmm<Dm9&mx'h 5. 



#fF 3 3 7 2 6 9 8 

30 

1 0 

4 535 
5^15 

[0 15 4] ttfeg'J4 

it. mmms tmm(DmmRx/^i^xmmvi:n^tc. 

J^'^-f Vi^tf ait;ds S SroH^T'feofCo 
[0 15 5] HtfegiJg 

b-?--i:LTatth-^— A©*»t?'9}ch-:h-iKit0iJl 3 
[0 15 6] 

h -cS) t) , mh i-~<Dmmmw^mx'm^ Ltcwm 

W>^SF-l<Dm^l 20^SF-1^16 0-C*jt), 
ff^tt^^S F - 2 cDfildJ 115^SF-2^140 Xh 
9. JtB/AOM/j^O. 3 5~0. 8 5-e$>«9, K^:f- 
-tD B E T ^{C i o TSiJ^ $ nfc*{fi:ft:afcfc 9 »tt:« 
Sasb (mVcm') i:, h-:^-^^K^i:<SSLm 

St (mVcm') (Dmm^TB^W 
Sb^StXl. 5+1. 5 

[[1151 "ig^EfSit" (a) *3ctt/ 

"te^'^fetr d54L-CV>5^a?i:Bi^ (b) ilr;T%-ria 

[12171 ^mu^^^<D~m%:^irmx^mxhi>. 
1 0 0 ^yt» mmmm&mm 

1 0 2 m^;^ y ( h^-fejf {$:) 

103 ^Sl/U—K 

104 h D — 7 — 
114 Ss^^Sd — 7 — 

116 ^ y 

1 1 7 -ifc^«o-7- 
14 0 

14 1 mww 



(16) 



!ttfF3 3 7 2 6 9 8 



[mi] [1112] 




101 



[06] 




100 110 m lao 140 ISO ito tTo no 







(51) Int. CI. 

G 0 3 G 15/08 



im/3'im 
5 0 7 



F I 

G 0 3 G 15/08 



5 0 7 L 



(72)|gPJ# 



MMUiz H ^T%^ 3 T B 30 



2^- # 



2-^ ^ 



(56) #%:s:iS)i 





¥1 


- 185654 


(J 


P. 


A) 




¥6 


-317928 


(J 


P, 


A) 




Bg61 


-273556 


(J 


P, 


A) 






-204749 


(J 


P, 


A) 




¥1 


-113764 


(J 


P. 


A) 




¥5 


-346680 


(J 


P, 


A) 




¥6 


- 194862 


(J 


P, 


A) 




¥1 


-219758 


(J 


P, 


A) 




¥3 


- 177847 


(J 


P. 


A) 




¥6 


-250413 


(J 


P, 


A) 




¥6 


-167817 


(J 


P. 


A) 



{58)m^htc^maat.ci. , db^s) 

G03G 9/08 - 9/087 



